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Abstract 
The Late Chalcolithic (LC: 4250–3000 B.C.E.) is an understudied period of Anatolian 
prehistory even though the roots of Anatolian social complexity lie in this period. Çadır Höyük, a 
mounded site on the north central Anatolian plateau occupied almost continuously from the 
Middle Chalcolithic period through the Byzantine period (5200 B.C.E.–1300 C.E.) has yielded 
over 460 m2 of excavated LC remains. This period witnessed rapid cultural and environmental 
change providing an opportunity to examine how populations react. The second half of the 4th 
millennium B.C.E. contained a period of rapid aridification beginning around 3200 B.C.E. as 
well as the rise (3600–3200 B.C.E.) and collapse (3200–3000 B.C.E.) of a long-distance trade 
network that influenced processes of incipient social complexity at Çadır. Archaeobotany, the 
study of the relationship between ancient plants and people, is an ideal tool to use to examine 
how populations reacted to these shifts due to plant’s direct relationship with the environment 
and the fact that plant use can be controlled at both the household and state level. 
This study presents data from 60 archaeobotanical samples spanning three periods of 
occupation (3500–3200 B.C.E., 3200 B.C.E., and 3200–3000 B.C.E.) to determine how the 
population at Çadır modified agricultural and fuel use practices between 3500 and 3000 B.C.E. 
using descriptive and multivariate statistics. 
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Results reveal that the inhabitants of Çadır relied heavily on barley, emmer, lentils, and 
flax throughout the LC and dung fuel was preferentially used across the site. Prior to 3200 
B.C.E., plant use was stricter and more controlled and animals were routinely provisioned with 
fodder. After 3200 B.C.E., plant use norms became less strict and the environmental change 
caused a shift towards provisioning animals through pasturing. This shift to grazing did not 
fundamentally change the role of plant cultivation at Çadır, just the role of some taxa from 
fodder to food. By shifting emphasis from agriculture to agropastoralism after 3200 B.C.E., the 
population at Çadır was able to weather these changes. 
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 Introduction 
 
 Overview of the Research 
The site of Çadır Höyük on the north central Anatolian plateau was almost continuously 
occupied for over 5,000 years, from approximately 4000 B.C.E to approximately 1100 C.E. 
(Figure 1.1) (Steadman, et al. 2015; Steadman, et al. 2008; Steadman, et al. 2017). An 
occupation sequence this long and unbroken is unusual for such a relatively small mounded site, 
32 m high with a 260 × 200 m base (Steadman, et al. 2007). Continuous occupation suggests that 
the population at Çadır was resilient and adaptable to environmental and cultural changes over 
this long period of time. Archaeobotany, the study of the relationship between ancient people and 
plants is an ideal tool to use to study society resilience and adaptability to changing 
environmental and cultural conditions. Cultivation is inexorably tied to climate and 
environmental conditions, and culturally, plant use is managed at the household level but can 
also be controlled by the state. By using archaeobotany to examine how plant use changed over 
time, one can reconstruct how ancient populations chose to modify their plant use in response to 
both environmental and cultural change and assess whether or not it was a successful adaptation. 
Understanding the flexibility and resiliency of plant use over time also contributes to an 
overall understanding of the process of incipient social complexity. Archaeologists recognize 
that each archaeological site could have a unique history of burgeoning social complexity but 
identifying the variation in these processes between sites is difficult. Archaeobotany can be used 
to identify aspects of these variations because of the relationship between subsistence strategies 
and social, political, and economic organization. Every population needs flexible, adaptive 
subsistence strategies to provide enough food. The organization of these subsistence strategies 
underpin and are related to the broader cultural organization of the population. By identifying 
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specific approaches to plant use formed by environmental and cultural factors at a site, we can 
begin to understand the individual and unique processes of incipient social complexity ancient 
people adopted. 
Çadır Höyük is an ideal case study to use archaeobotany to study plant use adaptability, 
resiliency, and incipient social complexity. The end of the Late Chalcolithic (LC) period, 3500–
3000 B.C.E., was a particularly dynamic period at Çadır and has been studied extensively 
exposing 460 m2 of LC occupation. The LC architectural and metallurgical evidence indicate that 
during this period Çadır was developing as a regional rural center, which makes it an ideal site to 
study the role that plants play in emerging systems of social hierarchy and complexity. It was 
also a period with large amounts of external change. Around 3200 B.C.E. two disparate but 
impactful events happened: the climate suddenly became more arid and warmer and the Uruk 
culture and long-distance trading networks collapsed. In SW Asia, multiple palaeoclimate 
reconstructions identify a period of aridification around 5.2 kya, or 3200 B.C.E. (Bar-Matthews 
and Ayalon 2011; Cheng, et al. 2015; Parker, et al. 2006). This period of aridity, discussed in 
detail in Chapter 3, seems to have begun quickly and lasted between 300 and 500 years, after 
which wetter and cooler conditions resumed, albeit to a lesser extent that that witnessed prior to 
3200 B.C.E. Around the same time, the Uruk system (Figure 5.2) began to collapse. This 
curtailed the flow of goods, many of them luxury items, between southern and northern 
Mesopotamian, western Iran, and southeastern Anatolian regions and possibly impacted the 
social, economic, and political organization of Çadır at this time, a hypothesis that is examined in 
detail in Chapter 5.  
Archaeobotanical analysis can offer a nuanced view of the dynamic relationship between 
plant use and subsistence strategies and the environmental and cultural changes. The 
3 
 
archaeobotanical record is a reflection of the behavior of farmers and herders. Subtle shifts in the 
presence, relative abundance, and ubiquity of species over time can reflect farmers’ adaptations 
to changing environment conditions. Shifting patterns of cultivation and animal management can 
also be examined in the assemblage. With increasing aridity, both cultivation and herding 
practices could shift. Farmers, for example, could switch to cultivating and consuming more 
drought resistant barley rather than wheat. Herders, could rely more on pasturing and 
transhumance rather than foddering. These changes would be visible in the archaeobotanical 
assemblage and Çadır’s assemblage is ideal to study these changes. Examinations of fuel use 
provide a way to assess how the residents of Çadır modified their acquisition and use of various 
fuel based on environmental and cultural shifts before and after 3200 B.C.E. Miller (1997) 
argues that increased aridity might limit wood fuel availability, forcing a switch to dung fuel. 
Others argue that this trend is overly simplistic. Furthermore, fuel choice is governed not only by 
environmental factors, but cultural factors as well. Personal preference and cultural use taboos 
contribute to the types of fuel present and used at a site. With the fine temporal resolution at 
Çadır (discussed below), fuel use before and during periods of aridity can be examined.  
The archaeobotanical record can also reflect changes in the cultural patterns at Çadır. 
Ongoing research at Çadır suggests that two cultural networks influenced social complexity at 
Çadır during the LC through interregional interaction: the Uruk system in the south with its 
heartland in southern Mesopotamia along the Tigris and Euphrates watershed, and the Kura-
Araxes with its heartland in the Caucasus Mountains (Figure 5.1). Interaction models of social 
complexity are based on the hypothesis that interactions between groups create continuous 
cultural change (Brumfiel and Earle 1987a; Schortman 1989; Steadman 1995) and the 
applicability of this theoretical framework to Çadır’s assemblage is discussed in Chapter 5. 
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While archaeobotany cannot address questions of trade specifically since most plant cultivation 
and use is local, it can indicate shifting social and economic roles. For example, Hastorf’s (1991) 
seminal study of the archaeobotany of pre-Hispanic Sausa households found that over time: 1) 
the areas in which maize byproducts were found became more discrete and restricted over time, 
constricting the working areas within a household, thereby circumscribing the activities of 
women within the household; and 2) the densities of maize byproducts increased over time, 
indicating an increase in plant labor that supported larger sociopolitical activities (Hastorf 1991). 
Hastorf’s study convincingly showed how the social and economic role of the members of 
households who were in charge of working with plants changed over time and effected the larger 
network of social complexity in the Sausa culture. The link between increasing hierarchical 
organization and fidelity of plant use behaviors will be analyzed at Çadır specifically to see if 
there are any changes in the evidence for hierarchical organization before or after 3200 B.C.E. 
 
 The Archaeobotanical Sample 
Çadır is an ideal site for studying farmers’ adaptations to the 3200 B.C.E. climate event 
and the collapse of the Uruk network using archaeobotanical assemblages because of the large 
exposures of LC architecture that have been excavated, the practice of intensively sampling for 
archaeobotanical remains, and the fine temporal resolution of the site. For most archaeobotanical 
assemblages, this 500-year period of time would have been studied as one unit, but fine temporal 
resolution has allowed for a more detailed analysis focused on easily hidden patterns in the 
dataset. The extent of this LC exposure is unusually large compared with other LC sites in SW 
Asia since LC levels at mounded sites are typically deeply buried beneath many millennia of 
occupational debris, thereby constricting access and ease of exposure to LC remains. In this 
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study, 60 samples from three adjacent 10 m × 10 m trenches: LSS 4, LSS 5, and SES 1 are 
examined. They correspond to four architectural areas: the Omphalos Building (LSS 4), the 
Burnt House and Courtyard (LSS 5), the Southern Courtyard (SES 1), and the Apsidal area (SES 
1). Temporally, the remains from these trenches span 500 years, from 3500 B.C.E. to 3000 
B.C.E. and are divided into three building phases: B.1–4 from 3500–3300/3200 B.C.E., B–C 
from 3300/3200 B.C.E., and Apsidal 3200–3000 B.C.E. The Burnt House and Courtyard span 
the earliest phases (B.1–2, B.2, B.1–3, B?) followed by the Omphalos Building (B.2–3, B.4?), 
then the Southern Courtyard (B?, B–C), and finally the Apsidal area (Apsidal, Apsidal or EB, 
Apsidal or Later). The assemblage can be neatly divided into two parts: pre-3200 B.C.E. with the 
Burnt House and Courtyard and Omphalos Building (29 samples) and post-3200 B.C.E with the 
Southern Courtyard and Apsidal area (31 samples). 
Remains dating prior to 3200 B.C.E. include the Burnt House and Courtyard area with a 
courtyard and partial room where several pieces of metal, obsidian, and spindle whorls for textile 
manufacturing were recovered; as well as the slightly later dated Omphalos Building that 
collapsed in antiquity preserving stacked omphalos bowls on shelves and an associated 
courtyard. Around 3200 B.C.E., the Southern Courtyard came into use and housed an outdoor 
activity area with multiple pyric features and a clay storage area for ceramic manufacturing. 
Finally, the Apsidal area dating to around 3000 B.C.E. contained multiple flimsy mudbrick 
houses and associated exterior work spaces and refuse dumps. Both the Burnt House and 
Courtyard and Southern Courtyard contain outdoor activity area spaces with multiple pyric 
features and associated domestic activities. The similarity of the contexts aids the comparison 
before and after the 3200 B.C.E. events samples since the use activities that contributed to the 
archaeobotanical assemblage would likely have been the same, an assumption this study tests. 
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Consequently, not only does the fine temporal resolution allow for temporal comparisons across 
the site, the similarity of contexts do as well. 
The methods used to generate and explore the archaeobotanical data are outlined in 
Chapter 2. Data analysis employs both descriptive and multivariate measures to assess patterns in 
the assemblage and answer the research objectives posed above. Descriptive measures used to 
highlight general trends include ubiquity, proportion measures, and a variety of ratio and density 
measures. The study also uses correspondence analysis to assess spatial and temporal patterning.  
 
 Research Objectives 
This project contributes to the growing understanding of the LC in central Anatolia by 
highlighting the relationship between agriculture, environmental, and social change during the 
LC, as well as increasing the scope and number of the archaeobotanical studies of the central 
Anatolian LC. Seeds enter archaeological sites through a variety of activities that often represent 
behaviors that can be traced using middle-range theory. Economic plants are often harvested and 
brought to sites to be processed for storage or consumption through specific systematic steps that 
create predictable and identifiable debris at each stage (Hillman 1984a). Bundles of harvested 
crops also bring specific weed seeds with them that are removed during the crop processing 
stages (Jones 1984). Weeds can also be introduced through animal dung and the use of dung fuel. 
The composition of the weeds in dung varies based on how herd animals, goats, sheep, and 
cattle, were fed, either with agricultural fodder, grazing agricultural field, or pasturing outside of 
the site and can serve as an indicator of herd management strategies (Rosenzweig 2016). Fuel 
use can be used to assess environmental change since some scholars have argued that fuel use 
practices shift from wood fuel to dung fuel during times of increasing aridity (Miller 1997; 
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Miller and Marston 2012). Fuel use can also be used to examine changes in social complexity 
since fuel selection and demand are lined to a variety of industries (Smith, et al. 2015; Spengler 
2018; Veal 2013). By examining evidence for crop processing and fuel use, this study seeks to 
document shifts over time related to plant cultivation, animal management, and environmental 
conditions. Specifically, I examine 60 LC samples dated to 3500–3000 B.C.E. to answer the 
following questions:  
1) What plants are present at Çadır Höyük? 
The range of taxa present in the archaeobotanical samples indicate commonly used and 
available crops, weeds, plants, and plant parts. By examining the shifts in plant presence 
and absence, ubiquity, and relative abundance over time, it is possible to understand how 
plant use changed before and after 3200 B.C.E. The possible changes that this study 
analyzes include: A) a clear differentiation in the types and amounts of species present 
suggesting changes in preservation, taphonomy, or plant use; B) a shift in the types of crops 
and chaff present, or in the ubiquity and relative abundance of crop species, suggesting the 
population at Çadır adopted a new agricultural regime after 3200 B.C.E.; and/or C) a shift 
in the types of weeds present, or in weed ubiquity and abundance, suggesting changes in 
harvesting techniques or animal management. A comparison of descriptive statistics 
including: presence/absence, ubiquity, and relative abundance, as well as multivariate 
statistics: correspondence analysis and canonical correspondence analysis, between the 
Burnt House and Courtyard, Omphalos Building, Southern Courtyard, and Apsidal area 
assemblages will be used to explore whether or not evidence for the aforementioned 
changes are present in the Çadır LC archaeobotanical assemblage. The results of this 
comparison are discussed in Chapter 7. 
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2)  Did crop processing occur on site? 
Crop processing refers to all the post-harvest steps used to modify crops in order to 
store and use them and is discussed in detail in Chapter 2. Hillman (1984a) and Jones 
(1984) have provided guidelines based on ethnographic observations for identifying the 
products and crop debris, or by-products, (Hillman 1984a) and weed composition (Jones 
1984) found at each stage of the processing procedure in the archaeological record. The 
ability to identify whether discrete stages were preserved within the archaeobotanical 
record and, if so, where specific steps of crop processing were undertaken, is an important 
contributor to defining socioeconomic patterns and organization of labor. Changes in how 
the labor is organized for crop processing could be an adaptation to environmental changes, 
or cultural if increasing hierarchical control restricted the space available for cereal 
processing. In order to assess whether or not changes in crop processing occurred, the 
ratios of cereal grains to chaff to weeds for each sample in each architectural area are 
plotted on triangle plots and compared in Chapter 7. 
This approach also provides information on sample origin and allows for a comparison 
of sample origin between architectural units. If samples are composed primarily of crop 
processing debris from a single crop processing stage (discussed in Chapter 2), then it is 
assumed that this sample most likely originated as a waste from crop processing. If, 
however, remnants of discrete processing steps are not preserved and remains from 
different stages are mixed, the remains are most likely from dung fuel or mixed refuse 
representing multiple household disposal activities. Dung fuel remains provide an excellent 
proxy to study environmental use since it primarily reflects animal provisioning choices 
that are often an adaptation to climate and environmental factors, as discussed in Chapter 7.  
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3) What fuel choices were employed? What do the fuel choices suggest about how the 
population at Çadır was using their environment? 
During the LC, two fuel types were available on the north central Anatolian plateau: 
wood and dung. Traditionally, it was assumed that the choice of fuel was primarily 
environmentally mediated, but recent studies have indicated that fuel choices are more 
complex than simply burning the most accessible fuel (Picornell Gelabert, et al. 2011; 
Smith, et al. submitted 2018). It cannot be ignored, however, that environmental conditions 
seem to be an important factor in decided fuel use. The fine temporal resolution of the 
Çadır archaeobotanical remains allows one to address the shifting environmental and 
cultural factors that underlie fuel selection and use. Determining the origin of samples, 
whether they were from crop processing debris, wood fuel, or dung fuel, through ratios and 
descriptive statistics will help determine how the population at Çadır adapted to the 
changes around 3200 B.C.E. 
4) Based on the composition of samples, is there any evidence for increasing or decreasing 
centralization over time? 
The degree of centralization at a site is commonly used as an indication of incipient 
social complexity. There is a fundamental assumption that as elite and specialist classes 
form at sites and remove people from the part- or full-time agricultural labor pool, farmers 
have to adapt their growing habits to continue to produce as much food as before with less 
labor. Often, farmers adapt by intensively cultivating their fields, increasing their 
cultivation on the same amount of land at a faster pace, or extensification, using more land 
to create a greater yield. This increase in agricultural output could be observed in the 
abundance and ubiquities of crops, chaff, and weeds discussed in Question 1. Furthermore, 
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Hastorf’s hypothesis that increasing hierarchy and centralization impacts plant use norms 
can also be tested by determining whether or not samples from similar contexts have 
similar compositions, suggesting that the plant use behavior that created these samples 
from the same contexts was clearly defined and repeated. This study will then compare 
through correspondence analysis and canonical correspondence analysis whether or not 
these repeated behaviors remain the same, or change, over time. 
5) Does plant use reflect change after the 5.2 kya rapid climate change event? 
Environmental changes, outlined in Chapter 3, have profound impacts on cultivation 
practices and plant use including changing which plants are viable crops. Assessing 
changes in plant use before and after environmental change highlights how populations 
choose to adapt to these changes. As mentioned above, Miller (1997) has argued that sites 
with more arid conditions are more likely to use dung fuel over wood fuel. This hypothesis 
will be used to examine whether or not a reliance on dung fuel after 3200 B.C.E. was one 
of the changes that the farmers at Çadır adopted. 
Another approach used to examine environmental exploitation is to examine the weedy 
assemblage of dung fuel samples since weed seeds preserve well in dung and carry an 
environmental signature. In this study, the weedy assemblage from samples originating 
from dung dating to before and after 3200 B.C.E. will be compared with correspondence 
analysis and canonical correspondence analysis to determine whether or not there were 
changes to the environmental niches that were primarily used for provisioning animals 
through time. 
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6) How did the population at Çadır adapt their subsistence strategies in response to the 5.2 kya 
event and the collapse of the Uruk system? 
Both environmental change and cultural change have the potential to shift plant use 
patterns and subsistence strategies within a population. This study examines which risk 
management strategies were employed at Çadır at the end of the 4th millennium B.C.E. by 
examining the evidence from archaeobotanical assemblage in conjunction with the 
zooarchaeological assemblage. Risk management strategies, like shifting towards 
pastoralism to expand the diversity of environments used at the site, supplement cultivation 
and animal management with wild foods, or switching to an agropastoral economy that 
balances the responsibilities of farming and herding by changing animal provisioning 
practices and the composition of the herd (Marston 2011), often involve changes in how 
both plants and animals are used. By comparing both the archaeobotanical and 
zooarchaeological evidence, Çadır’s specific response to these climate and cultural changes 
are highlighted. 
 
 Summary 
The overall goal of this dissertation is threefold: 1) to understand local plant use at Çadır 
between 3500–3000 B.C.E.; 2) to examine how plant use and subsistence strategies at Çadır 
adapted to cultural and environmental changes during these 500 years; and 3) to use 
archaeobotany as a tool to examine incipient social complexity at prehistoric sites. The 
information and background necessary to fulfill these goals have been broken down into eight 
chapters. Chapter 2 discusses the methods, models, and assumptions employed by this study. 
Chapter 3 presents the palaeoclimatic, palaeoenvironmental, and anthracological data from SW 
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Asia and Anatolia during the LC and describes a general palaeoclimatic signature for Çadır 
between 3500 and 3000 B.C.E. Chapter 4 outlines the archaeological evidence from other central 
Anatolian sites during the LC to give a sense of broader cultural trends. Chapter 5 discusses the 
archaeological theories and frameworks that link interregional interaction and incipient social 
complexity. Chapter 6 outlines the archaeological evidence at Çadır during all phases of its 
occupation. Chapter 7 analyzes the archaeobotanical materials from Çadır and links plant use to 
discussions of incipient social complexity and environmental changes. Chapter 8 considers the 
archaeobotanical evidence from Çadır in terms of other regional archaeobotanical studies and 
discusses future avenues of research. 
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 Figures 
 
 
Figure 1.1: Map of Anatolia with Çadır Höyük. 
Base map provided courtesy of Alexia Smith. 
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 Methods, Models, and Interpretive Models 
 
 Introduction 
This chapter outlines the methodological and theoretical approaches used to answer the 
research questions presented in the introduction. The chapter begins with a description of the 
sampling, recovery, identification, and counting methods used for this study. This is followed by 
a discussion of how archaeobotanical assemblages can be preserved in order to better understand 
the range of questions that can be addressed with the remains from Çadır Höyük. The discussion 
begins with an outline on how descriptive quantitative methods are used to portray the 
archaeobotanical assemblage. Interpretive models designed to assess sample origin are 
introduced to determine the range and role of activities at Çadır during the LC. Risk management 
strategies are briefly discussed as a model for adaptation to environmental change, as well as an 
interpretive spatial analysis model that will be used to examine how the population at Çadır 
shifted their plant use before and after 3200 B.C.E. Finally, the multivariate statistical analysis 
correspondence analysis is discussed, that can be used to assess the overall temporal change in 
the assemblage and differences in the pre-3200 B.C.E. assemblage to the post-3200 B.C.E. 
assemblage.  
 
 Sampling, Recovery, Sorting, and Identification 
2.2.1. Sampling and Field Recovery 
To examine Late Chalcolithic (LC) plant use at Çadır Höyük, an intensive and systematic 
sampling strategy for archaeobotanical remains was necessary. Fortunately, the project has 
always prioritized intensive archaeobotanical sampling (Chernoff and Harnischfeger 1996; 
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Gorny, et al. 1999; Smith 2007). Under the directorship of Ronald L. Gorny, Gregory McMahon, 
and Sharon Steadman, archaeobotanical samples were collected from Çadır Höyük every season 
of excavation between 1994 and 2018, with the exception of 1995, 1996, 1997, 2007, 2010, and 
2011 when no excavation seasons were carried out. Prior to 1999, samples were collected under 
the supervision of Miriam Chernoff. During the 2000 and 2001 seasons, Alexia Smith oversaw 
sampling in the field and became the project archaeobotanist. Between 2002 and 2012, 
archaeobotanical sampling and processing continued in the field by excavators and workmen. 
During the 2012–2016 seasons, Madelynn von Baeyer oversaw sampling in the field as the 
project’s field archaeobotanist. This study examines 60 samples excavated during the 1999–2013 
seasons. 
Archaeobotanical sampling at Çadır Höyük targeted a variety of contexts. Sampling 
focused on all securely defined contexts, with a slight preference towards hearths, pits, and 
floors. Most sediment samples are approximately 20 liters in volume. In the field, samples were 
collected using a large plastic scoop and were poured into large, sturdy plastic bags. Each sample 
was double labeled with 7 pieces of information: 1) Field Catalogue Number (FCN, a unique 
identifier for every sample across the site); 2) locus or feature number (separate lists of 
consecutive loci and consecutive features are kept for each trench); 3) bag number (lists of 
consecutive bag numbers are kept for every trench); 4) date of excavation; 5) type of sample (in 
this case flotation sample); 6) excavator name; and 7) priority. The priority system is used to 
describe the security of each context. Priority 1 indicates that the sample is from a sealed context 
and therefore can be securely dated, 2 indicates contexts that show signs of bioturbation or other 
disturbances but may be securely dated, and 3 indicates unsecure or mixed contexts. Beginning 
in 2013, a 250 milliliter sediment sample was collected from each flotation sample for future 
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micro-analysis. These subsamples are stored in the secure storage rooms at the Çadır Höyük 
Excavation dig house in Peyniryemez, Turkey and are available for future specialists to study. 
The volume of each sediment sample was estimated in the field by excavators and recorded on 
sample tags along with brief context notes. Large sediment samples were stored in multiple bags 
with the same FCN and consecutive bag numbers. After multiple seasons of trial and error, 
Sharon Steadman and I discovered that the best field collection strategy for soil samples at Çadır 
was to double bag each bag of soil. Now, one tag is placed between the two bags and a second 
tag is used to close the bag. This safeguards the inner tag from degrading in the soil in the event 
that samples cannot be processed immediately. Contextual information (FCNs and all the 
associated information) is also recorded in field notebooks kept by each trench supervisor. 
Between 1994 and 2005, all archaeobotanical sediment samples were floated on site 
using water pumped from the Gelingüllü Lake adjacent to the site. Beginning in 2006, samples 
were processed at the dig house using local well water. Before flotation, the volume of each 
sediment sample was accurately recorded in liters. In all instances, samples were processed using 
the same modified Siraf machine based on Nesbitt and Samuel’s (1989) prototype (Figure 2.1). 
Prior to 2013, light fractions were collected in squares of cloth with a mesh size smaller than 300 
microns. After 2013, fishing bags with a mesh size of 300 microns were used. Following 
recovery, all samples were labelled with appropriate contextual information and dried in the 
shade. Once dried, the light fractions were transferred to sturdy plastic containers and labeled.  
Heavy fractions, collected in 1 mm mesh, were dried and sorted on site. Charcoal, seeds, 
and plant parts were collected from the heavy fraction in the field, along with any other 
diagnostic materials requested by excavators and the rest of the heavy fraction was discarded. 
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Any plant remains recovered from the heavy fraction were stored with the associated light 
fractions.  
All of the archaeobotanical samples and associated contextual information were recorded 
in the Çadır Höyük Archaeobotanical Database created by Alexia Smith. The contextual 
information recorded for each FCN examined here is listed in Appendix A-1. To enhance the 
utility of the database, fieldnotes for each locus and feature sampled were also entered 
(summarized fieldnotes are provided in Appendix A-1), allowing for a better understanding of 
the archaeological context of each sample and contributing to more robust interpretations of the 
archaeobotanical data. The field notes were consulted alongside top plans for specific details 
about loci or features, to determine the spatial distribution of samples across the trenches, and to 
understand the relationship between the area sampled and the material artifacts found in each 
context. 
Prior to 2012, all light fractions were sent to Alexia Smith’s Archaeobotanical Laboratory 
at the University of Connecticut (UConn) for analysis. Beginning in 2012, however, the Turkish 
Government enforced restrictions that denied the exportation of archaeobotanical samples. Since 
2012, all recovered light fractions have been stored in the excavation storage rooms in 
Peyniryemez where they are available for analysis. 
2.2.2. Sample Selection in the Field 
Due to time and/or cost constraints associated with sample recovery, identification, and 
analysis, most archaeobotanical assemblages are composed of only a small subsample of the 
excavated sediment. Archaeobotanical projects have to balance the need for representative 
assemblages with reasonable identification and analysis timelines. For this reason, 
archaeobotanists rely on a variety of sampling strategies chosen based on the research questions, 
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the excavation strategy, and often water availability. More water demanding flotation machines 
can process larger amounts of soil, usually 20 L samples, faster than water conserving bucket 
flotation that generally accommodates 10 L samples (Nesbitt and Samuel 1989; Pearsall 2000). 
Because of the availability of running water, a flotation machine, adequate storage area, and the 
excavation’s horizontal excavation approach, 20 L samples were collected at Çadır when 
possible, although smaller samples were taken when contexts did not have 20 L worth of 
sediments. 
A number of sampling strategies can be used to collect samples from across a site. The 
least representative sampling strategy, but one used on many sites prior to the 1970s, is 
haphazard or grab sampling, opportunistic sampling without a real strategy (van der Veen and 
Fieller 1982). A much more common approach to sampling is judgement sampling, a sampling 
strategy that focuses on areas where one assumes archaeobotanical material will exist. The 
problem with this approach is that archaeobotanical materials are not always preserved best in 
the assumed contexts (usually fire contexts and middens), and important plant use information is 
lost if other contexts are not sampled as comparanda. For example, by comparing pit fills to 
cultural fills, it becomes possible to identify pit fills that have a higher density of plant remains 
than contexts that accumulated plant remains through haphazard means (Lennstrom and Hastorf 
1995). This difference in the density of plant remains illustrates an important aspect of ancient 
plant use and disposal at a site (Lennstrom and Hastorf 1995). 
Interval sampling, for example sampling every 10th bucket, reduces the importance of 
context across the site but does create a representative sample. Probabilistic sampling relies on 
statistically determining a representative sample before excavation and sampling based on that 
pattern, not excavated contexts (van der Veen and Fieller 1982). The final sampling strategy is 
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blanket sampling where all contexts are sampled (van der Veen and Fieller 1982). The sampling 
strategy used at Çadır employed a mix of blanket and judgement sampling where all relatively 
secure contexts (priority 1 and 2) were sampled. 
2.2.3. Sample Selection in the Laboratory 
Between 1999 and 2013, 181 bags of LC samples were collected, but not all bags were 
well-suited to the study. Priority was given to samples and bags with clear contextual 
information and the best spatial diversity and representation from the 4 architectural units: the 
Burnt House and Courtyard area (samples from LSS 5), the Omphalos Building area (samples 
from LSS 4), the Southern Courtyard (samples from SES 1), and the Apsidal Buildings (samples 
from SES 1). These architectural units are described in detail in Chapter 6. With blanket 
coverage across the site and clear contextual information, it is possible to answer questions about 
inter-site patterning. 
Consideration was also given to the temporal distribution of the samples to assess 
changes in plant use over time. Based on phasing by Sharon Steadman, it is clear that each 
architectural unit corresponds to a slightly different temporal range. The samples were divided 
into 9 building phases. Table 7.1 and Table 7.2 summarize the number of samples taken from 
each trench, architectural area, phase, and context. Slightly less than half of samples selected for 
the study (29 out of 60 samples) were phased to the Burnt House and Omphalos Building period 
(3600–3200/3100 B.C.E.), the pre-3200 B.C.E. assemblage. All 29 samples were dated to 
building phase B that was subdivided into 4 sub-phases. The earliest samples from the Burnt 
House and Courtyard in Trench LSS 5 were dated to the first three phases: B.1–2 (8 samples; 
Figure 7.1), B.2 (2 samples; Figure 7.2), B.1–3 (2 samples; Figure 7.3), and B? (1 sample; Figure 
7.3). The samples from the Omphalos Building in Trench LSS 4 overlapped with the samples 
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from the Burnt House and Courtyard in Phase B, but were generally dated to slightly later: B.2–3 
(15 samples; Figure 7.4) and B.4? (1 sample; Figure 7.5). The post-3200 B.C.E. assemblage 
consisted of 31 samples from the Southern Courtyard and the Apsidal phase. The samples from 
the Southern Courtyard in Trench SES 1 are dated later than the samples in the other two 
trenches (to approximately 3300–3200 B.C.E.): two samples dated to Phase B? from the Non-
Domestic Area directly under the Southern Courtyard (Figure 7.6) could be pre-3200 B.C.E., but 
the majority of the samples are dated to phase B–C (18 samples; Figure 7.7), a period 
encompassing the end of the Burnt House and Omphalos Building and directly afterwards. The 
last building phase examined in this study was occupied at the very end of the LC occupation 
after 3300/3200 B.C.E. and no later than 2900 B.C.E. and is known as the Apsidal phase because 
of the presence of multiple relatively flimsy mudbrick structures built across trenches LSS 4, 
LSS 5, SES 1, and SES 2, although only Apsidal samples from SES 1 were studied since they 
were excavated in time for analysis (Figure 7.8). For the purpose of this study, samples that were 
dated to Apsidal or EB (4 samples) and Apsidal or Later (1 sample) have been included together 
with the Apsidal only samples (5 samples) since the Apsidal period is an important comparative 
period to the Burnt House and Omphalos Building occupations especially when considering 
adaptation to environmental changes. 
Ninety bags were selected representing a range of contexts including pyric features, 
surfaces, fill, burials, activity areas, storage, and construction materials. Some contexts yielded 
multiple bags with the same FCN and locus or feature number per trench. Each bag was sorted 
separately, but for this study data from bags with the same locus or feature number from the 
same trench were usually combined. This was done to avoid skewing the quantitative analysis 
with duplicated contexts (Jones 1987b; Popper 1988). Samples from the Omphalos Building 
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were treated differently where a single locus, debris from the Omphalos Building burning and 
collapse, was subdivided into 14 spatially controlled units on a grid (Figure 7.4). The grid 
provided useful information of the spatial distribution of the collapse from the shelves in the 
Omphalos Building allowing evidence for cache storage to be examined. Also, two samples from 
the Burnt House and Courtyard (pyric feature Feature 73 and surface Locus 74), and one sample 
from the Southern Courtyard (pyric feature Locus 100), were subdivided to maintain spatial 
control of the features. Overall, the ninety bags resulted in 60 unique LC samples. The 29 
samples excavated between 1999 and 2009 and were stored and analyzed at UConn. The 
remaining 31 samples excavated in 2012 and 2013, were stored in Peyniryemez and were 
analyzed in Peyniryemez and at Tevfik Emre Şerifoğlu’s Environmental Archaeology 
Laboratory at Bitlis Eren University in Bitlis, Turkey. 
2.2.4. Sorting Samples 
Prior to sorting, the volume of each light fraction was recorded in milliliters. While this 
step is standard practice, it can be far from straightforward. At times it is difficult to accurately 
measure the volume of a light fraction due to the tendency of solid material to settle unevenly in 
a graduated cylinder. For about half of the sample in this study, getting an accurate volume 
measurement was complicated by the presence of large amounts of modern contamination. Due 
to the mixed composition of these samples, the modern contamination was included in the 
volume measurement. Once the volume had been recorded, the light fraction was sieved using 
stacked 4 mm, 2 mm, and 1 mm sieves, resulting in four size fractions: >4 mm, 2–4 mm, 1–2 
mm, and <1 mm (Fritz and Nesbitt 2014). Each fraction was weighed in grams to at least two 
decimal places. By weighing each fraction individually, differences in sample fragmentation can 
be examined. The main benefit of sieving, however, is that it pre-sorts remains and eases the 
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process of sorting by concentrating similar remains within a single fraction. Owing to the large 
volume of modern rootlets and other contamination in some samples, the contamination of each 
sample was weighed at the end of the sorting process to better assess the weight of 
archaeological material. The total weight of the >1 mm light fraction was calculated by adding 
the mass of the >4 mm, 2–4 mm, and 1–2 mm fractions and subtracting the weight of 
contaminant. All sample volumes and weights are recorded in Appendix A-2. 
Once the volume and the weight for each bag was determined, the >4 mm, 2–4 mm, and 
1–2 mm fractions were sorted completely into wood, plant parts, and modern contaminants. 
Wood recovered from the >1mm fractions was weighed in grams to at least 2 decimal places and 
collectively stored in a single vial for future identification. Wood fragments were not counted, 
but the total weight of wood in each sample was measured in grams to at least 2 decimal places 
(Miller 2010a). All wood weights are recorded in Appendix A-2. 
2.2.5. Plant Taxa Identification 
Samples were examined using a Leica EZ4 series binocular stereomicroscope capable of 
8–35× magnification. Specimens were identified using the Archaeobotanical Reference 
Collection at UConn. For the samples that were examined in Turkey, representative specimens of 
unknown seeds or plant parts were photographed in the field and examined against the reference 
collection in the Archaeobotanical Laboratory at UConn in order to ensure consistency of 
identification between samples. A variety of reference manuals and floras were also consulted to 
help identify remains. These include: Identification of Cereal Remains from Archaeological Sites 
(Jacomet 2006); The Digital Atlas of Economic Plants in Archaeology (Neef 2012); 
Identification Guide for Near Eastern Grass Seeds (Nesbitt 2006); Flora of Turkey and the East 
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Aegean Islands (Davis, et al. 1965–2000); and the Flora Palaestina (Zohary and Feinbrun-
Dothan 1972). 
Seed and plant part identification was conducted in primary and secondary stages. During 
the primary phase, any charred material >1mm—primarily wood and plant parts—was identified 
to the most specific taxonomic level possible, grouped by taxa in labeled plastic vials, and stored 
in boxes. The <1 mm fraction was scanned and any identifiable charred plant parts or whole 
seeds were removed for identification. Wood fragments were not removed from the <1mm 
fraction owing to the difficulty of securely identifying such small fragments. Identifications were 
recorded in the database alongside associated contextual information. At the end of primary 
identification, unknown specimens that appeared identifiable were separated for later 
examination. During the second pass, primary identifications were checked and attempts were 
made to identify any remaining unidentified taxa that were present in more than 5 samples or had 
a count of 15 or higher within a single sample since taxa meeting these criteria would be 
included in the statistical analyses. 
2.2.6. Counting Remains 
Once identifications were complete, the remains were counted. The methods used to 
quantify the seeds and plant parts in this study were as follows: all whole seeds and plant parts 
were counted as one; each culm fragment, rachis fragment, and glume base was counted as one; 
whole spikelet forks were counted as two glume bases; embryo and apical cereal fragments were 
counted and the larger of the two numbers was used as a count of whole cereal seeds. For small 
cereal fragments that were neither embryo nor apical, the total count of the fragments was 
divided by 4 or 5 depending on the size of the fragments and rounded up to the nearest integer. 
Fragmented leguminous seeds with both cotyledons present were counted as one. Individual 
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cotyledons were counted, the total count divided by 2, and rounded up to the nearest integer 
(Colledge 2001). All counts are recorded in Appendix A-2. 
 
 Interpreting Archaeobotanical Data 
Archaeobotanical assemblages are affected by a wide range of factors: the prevailing 
environmental conditions when the plants were grown, the types of plants that were brought to 
the site, where plants were used and deposited on site, the likelihood that the plant came into 
contact with processes that would preserve them for thousands of years, the subsequent 
taphonomic processes that affected preserved assemblages, and archaeobotanical sampling and 
recovery procedures. In order to understand plant use at Çadır during the LC, this study 
considers each of these factors. The preservation of an archaeobotanical sample and sampling 
biases will be discussed first, followed by a discussion of widely used methods of interpreting 
past plant use, including a consideration of food, crop processing debris, fodder, and fuel.  
2.3.1. Preservation and Sampling Processes affecting Sample Composition 
Archaeobotanical remains can be preserved in the archaeological record through a 
number of processes: charring, desiccation, waterlogging, mineralization, petrification, and 
impressions (Green 1982; Miksicek 1987; Zohary and Hopf 2000). At Çadır, the most common 
mode of preservation is through charring, with some preservation through mineralization, a 
common pattern found in other archaeobotanical assemblages across SW Asia (Zohary and Hopf 
2000). When a plant element is charred, it is reduced to 50 to 60% elemental carbon and 
becomes resistant to bacterial, fungal, and insect decomposition (Miksicek 1987), although it is 
not completely impervious to diagenetic alteration (G. Hartman, personal communication 2017). 
Under certain conditions, charring preserves morphological features of the organic element more 
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or less intact allowing for identification of the charred material (Boardman and Jones 1990; 
Zohary and Hopf 2000). Typically, temperatures between 250 °C and 500 °C result in ideal 
preservation (Boardman and Jones 1990; Braadbaart, et al. 2012; Miksicek 1987). Below 250 °C, 
plant remains do not char well and (in the absence of desiccation conditions) do not preserve; 
above 500 °C many plant remains turn to ash or are distorted beyond identification (Boardman 
and Jones 1990; Braadbaart, et al. 2012). Furthermore, different plant parts char and ash at 
different temperatures. Grains and seeds are able to withstand higher burning temperatures than 
chaff because they are heavier and denser which means that they are more likely to preserve in 
the archaeological record (Boardman and Jones 1990). Conversely, light chaff parts such as 
awns, palaes, and glumes ash at low temperatures and tend to be underrepresented in the 
macrobotanical record. The charring conditions that preserve the widest variety of plant parts 
includes burns at temperatures above, but not too much higher than 250 °C in an anaerobic, or 
reduced oxygen, environment (Boardman and Jones 1990; Hillman 1984a). 
Because charring happens under specific conditions, a charred archaeobotanical 
assemblage only represents a portion of the plants that were used and discarded at a site (Dennell 
1976; Hillman 1984a; van der Veen 2007). The best charred preservation occurs with 
“catastrophic” burning, i.e. large, destructive fires that quickly consume a structure. Under these 
conditions material is preserved in contexts that are not routinely exposed to fire. Catastrophic 
preservation also creates ideal charring conditions when heavy, large, architecture collapses on 
the fire creating anaerobic conditions. For an excellent example of this type of archaeobotanical 
preservation consult Graham and Smith’s (2013) article on Kenan Tepe. Unfortunately, these 
types of fires are unusual and most charred remains tend to be preserved via more mundane 
burning. At Çadır, a number of destructive fires occurred during the LC within the excavated 
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area, but they did not result in large accumulations of well-preserved plant remains because most 
of the destructive fires occurred in open air courtyards where anaerobic conditions were less 
likely to form. Instead, the catastrophic burning events at Çadır created a number of in situ plant 
deposits, but beyond these deposits, there were very few exceptionally preserved areas of 
excavation. 
The majority of charred plant remains at Çadır and in literature concerning sites across 
SW Asia, represent mundane preservation, i.e., charring that occurred through daily tasks 
performed at the site. Under mundane conditions, the level of preservation is much lower. Based 
on a study of charred and desiccated plant assemblages recovered from Mons Claudianus, Mons 
Porphyrites, and Zinchecra in North Africa, van der Veen (2007) argues that charred 
archaeobotanical assemblages preserved via mundane conditions only represent about 20% or 
less of the range of plants used in antiquity, suggesting that many plants are not preserved 
through charring. At sites like Çadır, there is a clear pattern in the type of archaeobotanical 
remains that are preserved through charring. Cereal grain, cereal chaff, pulses, and wild pulses 
are most likely to be preserved, with cereals preserving better than legumes, while fruits, 
condiments, vegetables, and oil rich seeds are much less likely to be preserved (van der Veen 
2007). The reduced, but predictable, range of species typically preserved through the specific 
charring conditions represents a specific range of activities, typically related to fuel use, crop 
processing, food preparation, and accidental charring (Dennell 1976; Miller and Smart 1984; van 
der Veen 2007; van der Veen and Jones 2006). The charred archaeobotanical assemblages from 
Çadır were produced through these activities and the criteria for distinguishing between these 
behaviors are presented below. 
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Another variable to consider when analyzing archaeobotanical assemblages is the 
archaeological context of the charred materials. Some contexts were routinely exposed to fire 
that would have facilitated charring, while other contexts were not. Pyric contexts like hearths, 
ovens, and kilns, routinely created charred materials whereas storage areas or living surfaces, 
unless destroyed by fire, experienced reduced preservation potential. Since, hearth, oven, and 
kiln contexts were regularly cleaned, plant remains recovered from these features tend to 
represent the last use of the installation. Charred assemblages from these contexts are often 
interpreted as fuel remains or in very specific cases when there is evidence for food preparation, 
food remains (McCorriston and Weisberg 2002).  
Like pyric contexts, surface contexts generally consist of material deposited over a 
relatively short period of time where one single behavioral event created the assemblage (short 
term accumulations). Surfaces are often, but not always, cleaned regularly and the associated 
plant debris disposed of. Careful archaeobotanical sampling is needed to observe cleaning. 
Dennell (1972) differentiates between “spill” contexts that are concentrated assemblages on 
surfaces that mimic storage context composition and “scattered” contexts that differ from both 
storage contexts and could have accumulated during any other stage of plant use. Assemblages 
associated with surfaces may also represent the remains of post-occupational use (Joyce and 
Johannessen 1993). Plant remains from occupational fill deposits above surfaces are the least 
informative since it is unknown where the fill originated and therefore it is impossible to recreate 
how plant remains were deposited in the fill (Dennell 1972; McCorriston and Weisberg 2002).  
Shelf collapse is incredibly rare in the archaeobotanical record and very few shelf 
collapse contexts can be securely identified. At Çadır, after the catastrophic burning of the 
Omphalos Building, the interior shelves collapsed and were found in situ during excavations 
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(Chapter 6). Like with pyric and surface samples, these samples are considered short term 
accumulations because the context represent the last use of the shelves before destruction. If 
caches of specific plants were found in association with these shelf collapse, that would indicate 
the range of plants being stored upon those shelves. 
In contrast, the samples found in trash pit fills and middens represent long term 
accumulations. Dennell (1972) classifies middens and trash pits together as areas where refuse 
was often disposed of. Pits are often thought to contain mixed charred refuse from primary 
contexts, often from hearths and ovens, over a period of time, so samples from these contexts 
represent time averaged accumulations of routinely practices daily activities (Dennell 1972; 
McCorriston 1998; McCorriston and Weisberg 2002).  
To compare differences in deposition, preservation, and recovery rates of plant remains 
across a site, density measures provide a standardized ratio useful for highlighting areas where 
plants are found in abundance or areas where they are absent (Jones 1991; Miller 1988). In this 
study, they are used to assess general patterns of preservation and charcoal abundance. Density 
(recorded in Appendix A-2) was calculated by dividing the weight of the >1mm light fraction 
(minus contaminants) by the volume of sediment collected to give a measure in g/L. The mass of 
the <1 mm fraction was excluded because material of this size rarely contributes greatly to 
sample composition and modern contamination was not isolated from that fraction as it was for 
the other fractions. The mean density for each architectural area and context type was calculated 
and plotted using a box plot indicating differences in maximum, minimum, and mean values. 
Values were compared in Chapter 7 to assess whether substantial differences between areas or 
contexts exist. 
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2.3.2. Food and Other Economic Plants 
While food and economic crops species are common in the archaeological record, direct 
evidence for consumption is not. Evidence for direct consumption is rarely preserved, except as 
phytoliths and starch grains in coprolites, in the gut, or preserved in dental plaque (Pearsall 
2000). When those methods of identifying food are not available, archaeobotany relies on a 
number of assumptions to determine the likelihood that certain species were used as food in the 
past. Foods can include cultivated crops and plants gathered from the wild. In this study, the term 
“crop” refers to plants that were grown for an economic purpose (i.e., cereals, legumes, flax to be 
used or consumed by humans or as fodder.) These plants are not necessarily always consumed 
(e.g. flax was used as a comestible and for textile production) but were important resources and 
intentionally produced.  
In central Anatolia, the most common modern food crops today are bread wheat 
(Triticum aestivum L.), beans, lentil (Lens culinaris Medik.), and chickpeas (Cicer arietinum L.) 
(Ertuğ 2000). The most commonly found cultivars during the LC in Anatolia were wheat, 
primarily emmer (Triticum dicoccum L.), barley, both two rowed barley (Hordeum vulgare 
subsp. distichum L.) and six-rowed (H. vulgare L.), and flax (Linum usitatissimum L.) (Chernoff 
and Harnischfeger 1996; Longford, et al. 2009; Nesbitt 1996; Papadopoulou and Bogaard 2011; 
Stein, et al. 1996; van Zeist 1998; van Zeist and Bakker-Heeres 1975). All of these species are 
still in use today (Ertuğ 2000). This overlap supports the assumption that there will be some 
amount of intersection between current and past food and economic species in the same 
environment and region. It is important for archaeobotanists to realize, however, that our 
assumptions about food and other economically important crops are culturally determined. We 
need to be open to the idea that some species we no longer eat might have been eaten in the past, 
30 
 
and some species we eat now might not have been consumed as food in the past. For example, 
concentrations of bitter vetch (Vicia ervilia [L.] Willd.) at sites in SW Asia have led scholars to 
suggest it was an important food crop during antiquity (Smith 2005; Zohary, et al. 2012), but in 
central Anatolia today it is used primarily as animal forage or fodder (Ertuğ 2000). 
Another factor that archaeobotanists need to consider when interpreting ancient food 
practices, is that there are often flexible boundaries between plant species that are considered 
food intended for human consumption and species that are considered forage or fodder for 
domesticated animals. Research by Glynis Jones (1998) in Amorgos, Greece explored the 
relationship between food and fodder. Often, free-threshing wheat and hulled barley were grown 
together in the same field to mitigate yield variability since barley is more drought resistant than 
wheat (Jones and Halstead 1995). The two crops were then cleaned and separated during crop 
processing (Jones 1998). Once the two species were separated they were stored in the same 
building, but in separate areas because of their different purposes. In general, wheat was 
consumed by humans and barley by animals, but this distinction was purposefully very fluid 
from season to season to create a flexible and robust agricultural strategy (Jones 1998). At times, 
spoilage would make wheat unsuitable for human consumption and, therefore, it became fodder. 
When wheat stores were low for a variety of reasons, barley initially intended for animals could 
be consumed by humans. If conditions for winnowing were favorable and the cereal harvest was 
bad, the wheat and barley grains were carefully and thoroughly separated from each other, but if 
the cereal harvest was good and the winnowing conditions were unfavorable, less care was taken 
to separate the species from each other prior to storage (Jones 1998). This research illustrates that 
fodder was not cleaned less thoroughly, mixed with other fodder crops, or stored separately from 
human food, assumptions that had been made previously to identify fodder in the 
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archaeobotanical record and highlights the caution that archaeobotanists should use when 
labeling certain plant species crops for humans or fodder. 
Multiple quantitative measures are used to examine and identify the relative importance 
of possible food species in archaeobotanical assemblages. Counts are useful in determining the 
presence or absence of certain species in the assemblage, but raw counts are generally poor 
indicators of relative use since they are directly impacted by preservation biases and the 
sampling strategy. Given that, different plant parts preserve differently based on charring 
temperatures so if the importance of each plant part was solely determined by raw count, the 
most robust plant parts would obscure the importance of the rest of the plant parts. Furthermore, 
if the counts of two unequally sized sediment samples were compared directly, the larger sample 
would most probably dominate the assemblage and analysis since it most likely had more 
charred elements and diversity than the smaller sample (Popper 1988). Because raw counts are 
unreliable as direct representations of the original population, archaeobotanical analyses use 
standardized measures to detect patterns in the assemblage instead (Marston 2014). 
Relative abundance (RA) measures are commonly used in archaeobotanical analyses to 
give a sense of which species and plant parts were regularly used. Relative abundance is 
calculated as a proportion where the number of specimens per taxon is divided by the total 
number of specimens in the unit of study (either the total assemblage, or a part of the 
assemblage, like a sample, depending on the level of analysis): 
𝑅𝐴 = (
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑎𝑥𝑜𝑛 𝐴
𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑠𝑝𝑒𝑐𝑖𝑚𝑒𝑛𝑠 𝑖𝑛 𝑢𝑛𝑖𝑡 𝑜𝑓 𝑠𝑡𝑢𝑑𝑦
) ×  100 
With this approach, RA is dependent on the size of the assemblage and not outside measures, 
rendering species’ scores dependent upon one another (Miller 1988; Popper 1988). In general, 
high RA indicates a large presence and usage at the site while low proportion indicates low 
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presence and usage. It is important to note, however, that this rule of thumb is not always true. 
RA values are susceptible to skewing from either plants that produce many seeds or caches of 
individual taxa that increase the total number of specimens in the assemblage (Marston 2014; 
Popper 1988). They are also susceptible to preservation biases. For example, legumes often have 
low relative abundances in archaeobotanical samples, but this is probably an artifact of 
preservation, not use. The relative abundance of every identified taxa at Çadır will be calculated 
both for the entire assemblage and within each architectural unit. The relative abundance of 
cereals, legumes, flax, chaff, and weeds will also be calculated for each sample or context. 
As a supplement to relative abundance, ubiquity will also be calculated for the total 
assemblage and for each architectural unit. Ubiquity is calculated by dividing the number of 
samples a taxon is present in by the total number of samples: 
𝑈𝑏𝑖𝑞𝑢𝑖𝑡𝑦 = (
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒𝑠 𝑎 𝑡𝑎𝑥𝑜𝑛 𝑜𝑐𝑐𝑢𝑟𝑠 𝑖𝑛
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒𝑠
)  ×  100  
Ubiquity measures provide a good companion to density and relative abundance because they 
measure presence/absence where values for each species are independent from each other and 
they can overcome the potential skewing that can impact RA (Marston 2014; Popper 1988). 
There are two important factors to consider before using ubiquity. First, ubiquity values are 
dependent upon the total number of samples, or analytical units, that are used. For example, 
presence of a taxa in 2 units out of 2 units (100% ubiquity) is different than presence in 2 units 
out of 10 units (20% ubiquity). It is important to include enough samples in a group to 
adequately reflect representative patterns—in archaeobotanical studies usually the minimum is 
around 10. It is difficult to directly compare ubiquity measures between groups that have 
different number of total samples since the representativeness of the groups are different, 
although ubiquity still highlights patterns within each group. It is possible to make rough 
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ubiquity comparisons between groups that have roughly similar numbers. Second, ubiquity 
calculations are highly susceptible to artificial divisions of analytical units where archaeologists 
have collected materials from the same context but labeled them as separate or unrelated 
samples. As long as the analytical units are unique and reflect the smallest unit of comparison, 
Popper (1988) argues that ubiquity can be used as a useful relative measure of importance of a 
species or plant part. For this reason, in this study data from bags with the same locus or feature 
numbers from the same trench were combined. In general, high ubiquity indicates that the plant 
species or part was frequently present and low ubiquity indicates specialized or infrequent 
presence. This measurement of presence frequency can add new interpretations to the 
archaeobotanical assemblage that RA obscures. For example, legumes often have low relative 
abundance, as discussed above, but high ubiquity. This pattern suggests that legumes were 
actually frequently used based in their repeated presence in many different samples across a site. 
2.3.3. Crop Processing  
The steps used to process crops are highly systematic and produce observable 
concentrations of plant remains either as products (grains) or by-products (chaff and weeds) 
(Figure 2.2; Hillman 1981; Hillman 1984a; Jones 1984; Stevens 2003). Since the processing 
steps need to occur in a particular order they are a reliable analog for past cereal processing 
stages that can be identifiable archaeologically by examining the composition of each sample. 
Current research examining cereal crop processing in ancient assemblages relies heavily on work 
by Gordon Hillman (1984a) who observed non-mechanized cereal crop processing in Turkey. He 
identified at least 16 discrete processing stages and described associated products and by-
products for each step. Through ethnographic observation of non-mechanical crop processing in 
Amorgos, Greece, Glynis Jones (1984) built on Hillman’s work to create a model that made it 
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possible to identify crop processing stages archaeologically based on weed assemblages. Owing 
to the importance of these models to the interpretation of the data in the study, each model is 
described in detail below. 
2.3.3.1. Hillman’s Crop Processing Stages 
Hillman’s (1984a) study of non-mechanized cereal processing in Turkey created work-
flow charts of processing for both hulled and free-threshing wheats. Hulled, or glume wheats 
(wheat species with robust glume attachments that do not easily separate from the rachis when 
harvested) include Triticum monococcum L. (einkorn) and T. dicoccum L. (emmer). Free-
threshing wheats include T. aestivum L. (common wheat) and T. durum Desf. (durum wheat). 
Only hulled wheats have spikelets and spikelet forks, the plant part that robustly attaches the 
glume (Figure 2.3). In free-threshing wheat the glume separates easily from the rachis and does 
not have a spikelet fork. The following steps relate to processing both hulled and free-threshing 
wheats, with the exception for spikelet processing that is not needed for free-threshing cereals. 
Cereals can be harvested either by reaping (cutting the cereal at a certain height), or 
uprooting. Harvesting methods create different by-products that are incorporated into an 
archaeological assemblage. Uprooting plants would introduce basal culm nodes into the 
assemblage, as well as full cereal ears, and all weeds and weed plant parts that were grasped with 
the wheat. Reaping gathers fewer weeds depending on the reaping height. Reaping at the bottom 
of the sheaf creates similar products and by-products as uprooting, except there would be fewer, 
if any, basal culms (Hillman 1984a). Reaping at the top of the cereal sheaf gathers the ear, 
minimal straw/culm, and weeds that grow to be at least ¾ the height of the cereal, reducing the 
amount of plant parts that need to be processed. This method is well suited to small scale 
processing (Hillman 1984a; Hillman 1984b). One consequence of this approach is that straw 
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would be left in the field and would need to be harvested separately if required for temper or 
fuel. Alternatively, it could be made available for animals to graze if needed as fodder (Hillman 
1984b). Despite the clear difference between uprooting and reaping at differing heights, 
harvesting patterns are often difficult to observe archaeologically due to the relatively low 
preservation of straw. Therefore, harvesting choices are rarely discussed in the archaeobotanical 
literature. 
If the volume of cereals harvested was relatively small, the harvested material could have 
been processed through sheaf burning, where the entire wheat sheaf is put over a fire to dry and 
loosen the chaff. Although not the intent of this stage, the use of fire could have resulted in an 
accidentally charred assemblage of ears, spikelets, culm nodes, weed seeds, and possible basal 
culms if they were present. Following the sheaf burning, the harvested plants would have been 
winnowed and then pounded to remove chaff around the grains.  
Alternatively, harvested cereals could have been dried in the fields, barns, or rarely in 
ovens (Hillman 1984a). If the materials were collected through uprooting, directly after drying 
the roots and basal culms would have been cut off and discarded with the rest of the by-products 
(Hillman 1984b). After drying, threshing occurred to break the plant parts into pieces. If the 
threshing took place indoors, as Hillman argues it would have in central Europe and the wetter 
regions of Anatolia around the Black Sea or in the Taurus Mountains, the plants would have 
been beaten with sticks or lashed by taking plants by the stalks and beating the heads against the 
rim of a deep trough or slanted wooden board (Hillman 1984a; Hillman 1984b). Beating or 
lashing would preserve most of the straw intact so it could be used later (Hillman 1984a). If 
threshing took place outdoors and off-site (a choice Hillman hypothesizes was made in dry areas 
like southern and central Anatolia), the plants would have been trampled by animals and carts or 
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cut with a threshing sledge where a heavy board embedded with sharp stones is attached to 
draught animals and dragged over the plants. Trampling and sledging create large piles of broken 
stalks and heads that are raked to separate the chopped straw from the spikelets (Hillman 1984a; 
Hillman 1984b). 
The spikelets from hulled wheats, some chopped straw, awns, culm bases, and weed 
heads and seeds that were separated out from straw through flailing, lashing, trampling/sledging, 
and raking could then be winnowed. Winnowing occurred outdoors and off-site when a steady 
breeze was blowing. The spikelets and other plant parts were tossed in the air with winnowing 
forks or shovels to separate the heavy plant parts (spikelets, heavier straw nodes, culm bases, and 
heavier weed heads and seeds) from the by-products (lighter long straw fragments, awns, and 
light weed seeds. Figure 2.4 illustrates modern grain winnowing after mechanical threshing at 
Peyniryemez, Turkey in 2013. 
In order to clean the product further, spikelets and any other contaminants were sieved 
with a large mesh (coarse riddle). The sieve caught the larger straw nodes, culm bases, weed 
heads, and unusable spikelets (cavings) so they could be discarded. The semi-clean spikelets, 
small weed heads, and weed seeds were sometimes sieved again with a medium-coarse mesh 
(although this step was often omitted) to remove non-headed weed seeds and culm nodes. Once 
the spikelets were semi-clean, some seeds would be reserved for future sowing. These seeds 
were further cleaned and stored separately from the rest of the grains (Hillman 1984a). The rest 
of the spikelets and weed heads were dried either out in the open in dry climates or by fire in 
wetter climates (Hillman 1984a). 
After drying, the semi-cleaned spikelets could have been put into storage. Hillman 
(1984a) hypothesizes that populations living in climates with wet summers would have stored 
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their grains as semi-clean spikelets, because the window of time between periods of rain would 
have only allowed cereals to be partially processed and dried. There is evidence, however, that 
not all populations who lived in wet climates stored semi-clean spikelets and not all populations 
in dry climates stored semi-clean grains. Jones (1984) documented semi-clean spikelet storage at 
Late Bronze Age Assiros Tumba in northern Greece in a presumably dry climate, as did Graham 
and Smith (2013) at Ubaid period Kenan Tepe in dry southeastern Anatolia. One possible reason 
for choosing to store hulled grains in spikelet form is that it provides protection against insect 
damage. Other possible reasons could relate to labor organization choices which will be 
elaborated on later in section 0. Ultimately, storing the grains as semi-clean spikelets did not 
affect the stages of crop processing, just the scale at which the subsequent steps could be carried 
out. Households that stored semi-clean spikelets performed the rest of the processing stages on a 
small-scale basis while populations from sites that had evidence for semi-clean grain storage 
continued to perform the rest of the processing stages in bulk. The various methods that can be 
used to dehusk spikelets are outlined below. 
 After the semi-clean spikelets were dried and/or retrieved from storage, they could have 
been parched (particularly in wet environments) to make the chaff brittle and dehusk the grain. 
Since parching used fire, the potential for preservation increases with this method. Once the 
chaff was brittle enough, the semi-clean spikelets could have been pounded to remove glumes, 
palaes, and lemmas from the grain (Figure 2.3). Cereals were not always parched before 
pounding but ethnographic data outlining all the steps prior to pounding are sparse. After 
pounding, the free grains, chaff, and weed seeds were then winnowed again to separate out the 
by-products, the light chaff (paleas and lemmas), awns, and light weed seeds, from the grain, 
denser chaff fragments, small straw nodes, and heavier weed seeds (Hillman 1984a; Hillman 
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1984b). The resultant grains, chaff, and weeds were then sieved with a medium-coarse mesh that 
separated straw nodes, and large weed seeds as by-products from grains, glume bases, spikelet 
forks, rachis segments, and small weed seeds. The final step before storage or use as semi-clean 
grain was to fine sieve the products and discard small tail grains, small weed seeds, glume bases, 
and rachis fragments as by-products (Hillman 1984a).  
 Prior to preparing the grains for consumption on an as-needed basis, the semi-clean 
grains were first sieved with a fine mesh where coarse contamination rose to the top to be 
discarded and small, heavy weed seeds, tail grains, glume bases, and rachis fragments passed 
through the sieve to be discarded. Weed seeds similar in size to prime grains were hand-picked. 
Once these stages were completed, the grains were ready to be prepared for consumption through 
groat preparation, roasting and toasting grains, and grinding flour (Hillman 1984a). 
While not edible by humans, chaff plays an important role in the agricultural ecosystem. 
Large quantities of it are created when processing cereals (Hillman 1984a; Stevens 2003; Storrie 
2014). As indicated by Hillman’s stages, different types of chaff including straw, culm nodes, 
basal culms, rachis segments, glume bases, spikelets, and glumes, are discarded at different times 
during the crop processing stages, and then reused in a variety of ways (Hillman 1984b). Based 
on Hillman’s ethnographic study, fragmented light straw, the by-products of raking/threshing 
and winnowing, were used primarily as fodder for cattle and horses, and temper for mudbricks, 
tannour ovens, hearths, and grain silos. It can also serve as a fast burning fuel used primarily to 
pre-heat bread ovens (Hillman 1984b). Medium-coarse winnowed straw, the straw nodes, culm 
bases attached to some of the sheaf, and weed heads from winnowing, were rarely separated out 
from the other early stages by-products, but if they were, they were primarily used as fuel, or as 
filler in dung cakes or mudbrick (Hillman 1984b). Heavy coarse straw, the culm nodes, basal 
39 
 
culms with very little sheaf attached, and dense weed heads from coarse sieving and the coarse 
remains from fine sieving were sometimes mixed with straw and used as temper for dung cakes, 
used as tinder, and as temper in mudbrick and mud-plastering (Hillman 1984b). Finally, the 
spikelet forks and glume bases that were separated from the grains of hulled wheats near the end 
of the processing stages after the straw was removed, were often used for fuel and temper in 
mudbrick, mudplaster, and ceramics (Hillman 1984b). These fine sieving by-products were often 
combined with the by-products of the second winnowing and discarded together as fuel or used 
as fodder (Anderson and Ertuğ-Yaras 1996; Hillman 1984a). In times of food stress, the by-
products of the fine sieving and food preparation could have been consumed by humans 
(Hillman 1984a; Hillman 1984b). The precise use and discard of cereals and cereal processing 
by-products makes it possible to consider the spatial distribution of plant use and labor 
organization at Çadır, and how that plays into the broader social and economic organization of 
the site during the LC. This is discussed further in Chapter 5. 
2.3.3.2. Jones’ Weed Use in Crop Processing 
While Hillman focused on describing each processing stage and associated product and 
by products for cereal plants, Jones (1984) expanded this model by focusing on the types of 
weeds discarded during crop processing. Based on her ethnographic work in Greece examining 
non-mechanized processing of cereal and legume crops, Jones (1984) defined three aerodynamic 
measures of weed seeds that determined when they would be discarded during crop processing: 
size (measured as big or small), headedness, i.e. the size and ability of inflorescence to remain 
intact (measured as headed or free), and weight/mass (measured as light or heavy) (Table 2.1). 
Small, light, and free weeds tended to be removed during winnowing; all weeds that remained in 
heads were removed during coarse sieving; small, heavy, and free weeds were removed during 
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fine sieving; and large, heavy, non-headed weeds were primarily removed during hand picking 
(Jones 1984). The advantage of this model is that the classifications of weeds are based on 
aerodynamic properties not just specific species, which means that this approach can be used in 
regions with different flora than those found in Northern Greece. Table 2.2 outlines the 
properties of the crop weeds routinely found in Anatolia. Both of Hillman and Jones’ models 
form the foundation for observing crop processing in the LC Çadır archaeobotanical assemblage. 
Taking both models into account, if any of the samples from Çadır represent discrete 
processing stages then samples composed of early crop processing by-products from threshing, 
raking, and winnowing, will be dominated by culm fragments and small, light, and free weeds; 
coarse sieving by-products will contain culm internodes and headed weeds; fine sieving by-
products will consist of glume bases and small, free, heavy weeds; hand-picking by-products will 
include big, heavy, free weeds; and cereal crops will cluster by themselves as the product of crop 
processing. It is possible to observe these stages quantitatively using triangle plots, a common 
approach in archaeobotany that examines the relative proportions between three variables in a 
sample on an equilateral triangular plot. The most commonly compared elements are various 
compositions of crops, chaff, and weeds in each sample (Graham and Smith 2013; Hald 2008; 
Jones 1990; Stevens 2003; Stevens 2015; van der Veen 1992; van der Veen and Jones 2006). By 
plotting the relative abundances of grains, chaff, and weeds it becomes very simple to identify 
samples dominated by specific plant parts (associated taxa listed in Table 2.3 and triangle plots 
illustrated in Figure 2.5). 
The samples from each architectural area at Çadır will be plotted on triangle plots to aid 
in determining sample origin. Samples with predominately grains suggest samples that were 
fully cleaned through crop processing, possibly for use as food. Samples with predominately 
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chaff parts suggest they originated from crop processing debris. In order to confirm this 
hypothesis, the weed assemblage of these samples will be examined to see if there are samples 
with weeds associated only with a certain crop processing stage based on Jones’ model. If the 
chaff and the weedy assemblage are from the same stage without any other elements present, that 
indicates the sample originated as crop processing debris.  
2.3.4. Fuel Use 
Fuel also contributes heavily to archaeobotanical assemblages. Most plant materials can 
be burned for fuel, but globally the most common three categories are: wood, dung, and peat 
(Braadbaart, et al. 2012). Across SW Asia, both ethnographic and archaeological studies indicate 
that wood and dung fuel are used for cooking and to provide heat, with little to no evidence for 
the use of peat (Anderson and Ertuğ-Yaras 1996; Miller and Smart 1984). Because plant remains 
can represent a wide range of activities, fuel remains have to be reliably distinguished from the 
remnants of other household activities. The archaeological contexts frequently associated with 
wood and dung fuel use are outlined below. Once dung fuel is securely identified, observing the 
range of weeds within the charred remnants can also provide insights into pasturing and 
foddering practices. 
2.3.4.1. Wood Fuel Use 
Wood enters the archaeological record in a few ways, as fuel (Asouti 2003; Picornell 
Gelabert, et al. 2011), construction material (Marston 2009; Marston 2013), and furnishings 
(Aytuğ 1988). Since each of these uses represents different behaviors, it is imperative to 
carefully consider the archaeological context of any wood charcoal present in the 
archaeobotanical assemblage. Wood that was most likely used as fuel would be present in 
hearths and ovens as remnants of in situ use, and pits and trash areas where fuel debris was 
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disposed. Fuel wood could have come from wood specifically collected for fuel, or repurposed 
construction beams and wood furniture. It is also possible to find charred wood that was never 
used as fuel when areas were consumed by catastrophic fires, burning wooden structures and 
furniture in situ on surfaces. In this study, it is assumed based on archaeological context that the 
wood from the Burnt House and Courtyard area, the Southern Courtyard area, and the Apsidal 
Buildings area were all non-collapse wood that was probably used as fuel, while the wood from 
the Omphalos Building was architectural wood. Therefore, only the wood from the Burnt House 
and Courtyard, the Southern Courtyard, and the Apsidal Buildings will be analyzed as wood fuel 
debris. 
One common approach to determining whether wood or dung was used as fuel in 
archaeological samples is to determine the seed to wood ratio for each chronological phase 
(Miller and Marston 2012; Miller and Smart 1984). Miller and Marston assume that fuel was the 
predominant means of plant deposition in most contexts across a site. Based on that assumption 
they argue that high seed to wood ratios suggest the use of dung fuel because of seeds found in 
dung, whereas low ratios suggest high wood content presumably from using wood as fuel. 
Owing to a range of taphonomic variables that can impact ratios at the sample level, these 
measurements are typically compared between phases to assess changing fuel use through time 
(Miller 2010b). A more rigorous approach to assessing sample origin is used in this study. Only 
samples that are assumed to contain fuel remains are included in the dung or wood fuel analysis. 
Miller’s methodology compares the weight of the >2mm seeds and the >2mm wood per 
occupation phase, but the archaeobotanical assemblage for this study was not collected or 
analyzed in the same manner. Instead in this study, the Non-Woody Plant Part Weight, 
calculated by subtracting the weight of the wood in a sample from the weight of the >1mm 
43 
 
charcoal fraction, was divided by the Wood Weight for the samples that are assumed to be 
composed of fuel remains and came from phases with more than one fuel context. Fuel samples 
from Phase B.1–2, Phase B–C, and the Apsidal Phase were analyzed to determine seed to wood 
patterns by phase to most closely match the data from Miller (2010b). 
2.3.4.2. Dung Fuel Use 
The presence of dung fuel will be assessed based on its importance as a fuel 
archaeologically, historically, and presently in central Anatolia. Naomi Miller and Tristine 
Smart’s (1984) article detailing their ethnographic and archaeological work in Malyan, Iran was 
the first to suggest that dung fuel was an important contributor to archaeobotanical assemblages. 
Not only did Miller and Smart (1984:20) argue that the majority of the samples from pyric 
contexts at Malyan came from burning dung fuel, they also identified four criteria necessary to 
establish that dung fuel was present on a site: 1) the site was in an depleted woody environment; 
2) suitable dung producing animals were present at the site; 3) pyrotechnic features were present 
and excavated; and 4) charred seeds from fodder plants or evidence of dung are present.  
Michael Charles (1998) argues that Miller and Smart’s criteria are most useful for 
identifying why dung fuel could have been used, but are not particularly good indicators that 
dung fuel was actually used. Instead, he proposes that the use of dung fuel can be confirmed by 
observing dung fuel pellets archaeologically. Dung fuel use can also be identified by considering 
the seasonality and growing conditions of weeds to determine whether or not dung was stored 
over a season and included mixed debris and seeds. Finally, weed assemblages that indicate 
mixed crop processing stages are most probably indicative of dung fuel use since animals are 
often fed crop processing by-products from different stages (Charles 1998).  
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Seeds that originated from dung fuel can also provide insight into animal diet and through 
that lens shed light on animal management practices. Animals can be provisioned in a number of 
ways including: with crop processing debris, grazing on the remnants of harvested or fallow 
fields, or off-site grazing. Each type of provisioning would leave a different archaeobotanical 
signature in the dung remains. Crop processing debris provisioning would yield dung patties 
composed only of weeds associated with crop processing and chaff debris from the same stage. 
The weeds and chaff would preserved well since both weeds and glumes bases preserve better 
than cereal grains and other plant parts when digested by ruminants (Anderson and Ertuğ-Yaras 
1996; Spengler 2018). Grazing the stalks of harvested fields would create a signature of weeds 
that grow in cultivated fields and low to the ground. Grazing fallow fields would result primarily 
in weeds from species that preferentially grow in disturbed contexts. Finally, grazing in off-site 
fields would result in a signature composed of weeds reflective of the local surrounding 
environment, for Çadır it would be steppe weeds. 
Determining animal provisioning practices over time at Çadır is another line of evidence 
that can be used to assess how the population reacted primarily to the shifting environmental 
conditions at the end of the 4th millennium B.C.E. Generally, risk management strategies are 
either intensify or extensify agricultural production (Boserup 1965; Marston 2011; Wilkinson, et 
al. 2005). Intensification strategies create a larger agricultural yield using the same amount of 
agricultural land, like reducing fallow periods or increasing crop rotation (Boserup 1965; 
Marston 2011). Extensification strategies create a larger agricultural yield by expanding the 
amount of land used for agriculture. This is a common strategy during times of environmental 
stress in SW Asia. Farmers often shift to an agropastoral economy that balances the 
responsibilities of farming and herding by changing animal provisioning practices by making 
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them more dependent on wild resources and shifting towards sheep and goat rearing that is more 
suited for pastoralism in the region (Marston 2011).  
Other risk management strategies include (Marston 2011): planting maslin crops, 
mixtures of crop species deliberately planted together to increase possible yields, often barley 
and wheat (Jones and Halstead 1995); supplementing cultivation and animal management with 
wild foods; placing agricultural plots further away from the main settlement to exploit more 
microenvironments; increasing food storage to create a robust surplus; adjusting the crop rotation 
schedule so more crops can be grown throughout the year; and irrigation. Evidence for the first 
three strategies, maslin crops, reliance on wild foods, and microenvironmental diversity, can be 
examined by comparing the types of plant species associated with each phase of the assemblage. 
Unfortunately, evidence for the last three strategies, food storage, agricultural scheduling, and 
irrigation, are not possible to assess at this time. First, there is little evidence for food storage in 
the examined assemblage. Second, agricultural scheduling is not possible at Çadır due to the fact 
that snow usually covers the agricultural fields during the winter. Third, evidence for irrigation 
can be examine through a number of ways: off-site land use surveys, stable isotope analysis of 
cereal grains, and a functional interpretation of botanical surveys (FIBS) approach that looked at 
the functional traits of weeds commonly found in the assemblage, all of which are outside the 
purview of this study but can be addressed in the future.  
2.3.5. Spatial Distribution of Samples 
Once samples representing plant use activities, crop processing and fuel use, are 
identified, the spatial distribution of plant use activities at LC Çadır will be considered. Two 
patterns of relative spatial distribution are possible: very little/no patterning or discrete 
patterning. In instances where very little or no patterning can be discerned in plant assemblages 
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across a site or structure, plant depositional activities and preservation tends to be uniform, or 
post-depositional activities homogenized the archaeobotanical assemblage. For example, 
construction activities could have moved sediment around the site in the past. Conversely, 
discrete patterning of species or plant parts, indicates that the deposition and preservation of 
plant parts across the LC were heterogeneous, likely reflecting different behaviors regarding 
plant use. Hastorf (1991) has argued that very discrete areas of plant use indicate increased social 
control over use of space, providing information on appropriate locations for plant-related tasks 
to be performed. If strict cultural control was exercised over plant use then one would expect to 
see bounded and very clear patterns of plant use. For example, kilns could be associated with 
specific crop processing debris indicating a cultural practice of using only specific crop 
processing debris as fuel. If moderate cultural control was exercised, then plant use would be 
found in spatially discrete areas but no plant parts would consistently be associated with specific 
contexts. For example, the composition of samples would be different between public and 
domestic areas, but there would be no differentiation between kiln and pits assemblages. If very 
loose cultural control was exercised then evidence for plant use, especially crop processing, 
would be found across the whole exposed area. By considering the spatial distribution of plant 
remains within their architectural context and in association with other material artifacts, this 
project will reconstruct patterns of plant use at Çadır Höyük. 
The spatial distribution of the data from the Burnt House and Courtyard, the Southern 
Courtyard, and the Apsidal Buildings will be analyzed with correspondence analysis to 
determine whether any distinct patterns emerge in the dataset. Specifically, the data from the 
Burnt House and Courtyard, the Southern Courtyard, and the Apsidal Buildings will be 
examined to determine whether: 1) the samples from each architectural area cluster separately 
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from each other, indicating variation between architectural spaces; 2) specific contexts, i.e. 
hearths, across all areas cluster separately from each other indicating that there is a variation 
based on similar depositional histories of similar contexts; 3) certain samples cluster separately 
from each other based on building phases; and whether 4) certain species cluster separately from 
each other indicating variation based on the relationship of certain species and plant parts to each 
other. These CA tests will indicate if there are patterns in the archaeobotanical record that 
correspond to small scale spatial differentiation in each architectural unit, depositional or use 
patterns that created relationships between species and plant parts, and temporal differentiation 
between the use of the space based on the building phasing. Through CA it will be possible to 
study the adaptations the population at Çadır adopted at the end of the 4th millennium B.C.E. in 
response to the increasingly arid conditions and the collapse of the Uruk network. 
2.3.5.1. Correspondence Analysis 
Correspondence analysis (CA) is a powerful tool for examining patterning within 
archaeobotanical datasets. CA is an ordination measurement used for unimodal ecological data. 
As an ordination measurement, CA reduces the dimensions of multivariate ecological data to a 
few axes that account for variation within the sample (ter Braak 1996; ter Braak and Šmilauer 
2012). This approach is well suited for exploring archaeobotanical assemblages because it can 
process datasets with large numbers of species, many zero values, and does not require species 
data to conform to normal distribution (ter Braak 1996). Many archaeobotanical studies have 
successfully employed correspondence analysis to examine a variety of topics including: the 
relationship between weed functional attributes and irrigation (Charles, et al. 1997), vegetation 
patterns associated with Early Neolithic farmers to indicate migration routes in the Eastern 
Mediterranean (Colledge, et al. 2004), and regional patterns of cultivation and animal 
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exploitation in Syria and Jordan during the Bronze and Iron Ages using a combined 
archaeobotanical and zooarchaeological dataset (Smith and Munro 2009). Here it is used to 
explore patterns based on crop processing, dung fuel use, and storage across the excavated LC 
expanse at Çadır. 
CA orders species and samples along ordination axes, or eigenvectors, that represent 
theoretical explanatory factors (ter Braak and Šmilauer 2012). The results can be plotted as a 
biplot that compares the values from two unrelated eigenvectors. Generally, samples that cluster 
together have similar contents and species that cluster together tend to co-occur in samples. The 
importance, i.e. the strength of the analysis, for each eigenvector is calculated by the eigenvalue 
(ter Braak and Šmilauer 2012). While it is possible to view up to four axes within Canoco, for 
this project, only the first two axes were examined since these illustrate the bulk of variation 
within assemblages. For this project, Canoco 5.0 is used to conduct correspondence analysis and 
to produce the biplots. This software was developed specifically for ecological datasets. 
While CA is a flexible, powerful, and open-ended tool for exploring data, it has two 
important characteristics that must be considered. First, CA does not provide information on the 
nature of the factors causing variation within the dataset. Researchers must weigh knowledge of 
the samples and likely causes of variation to best interpret the patterning evident. Second, CA is 
particularly sensitive to small samples and rare taxa, both of which can obscure real trends in the 
data. In order to reduce the amount of noise in the archaeobotanical dataset, prior to 
quantification, data were cleaned following accepted guidelines in archaeobotanical analysis 
(van der Veen 1992): samples with fewer than 30 specimens and taxa with less than at least 6% 
ubiquity were excluded. 
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CA will be applied to the entire assemblage from the Burnt House and Courtyard, the 
Southern Courtyard, and the Apsidal Buildings, to examine patterns in the entire assemblage 
regardless of spatial divisions. It will also be applied separately to each architectural unit and 
phase to identify smaller scale patterns of activity areas or specific patterns in plant use. CA will 
be used as an additional tool for exploring sample origin. As mentioned above, specific chaff and 
weed seeds are discarded together during the early crop processing stages (threshing, winnowing, 
and raking), coarse sieving, fine sieving, and hand picking. If these types of plants and plant 
parts were preferentially discarded together, CA will highlight clustering of related taxa. 
 
 Summary 
This chapter outlined the methods, models, quantitative measures, and assumptions used 
in this archaeobotanical study to answer what type of plants were used at Çadır during the LC; 
whether there is evidence for crop processing, fuel use, and activity areas; and to identify 
patterns in the spatial distribution of plant remains between architectural areas and building 
phases. In order to place the remains from Çadır in a broader context, an understanding of the 
broader LC environment and climate are needed since plant use is determined in part by the 
environment. To do so, the next chapter presents the palaeoclimatic and palaeoenvironmental 
conditions of Anatolia during the LC. 
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 Tables 
 
Table 2.1: List of associated crop processing stages and chaff and weed by-products. 
Compiled from Hillman (1984a), Hillman (1984b), Jones (1984), and Jones (1987b). 
 
Crop Processing Stage Chaff by-product Weed by-product 
Early Processing Stages   
Threshing, Raking, Winnowing 
Basal culms, Culm 
internodes, Rachises, 
Glumes 
Big, free, light seeds 
Coarse sieving Culm nodes All headed seeds 
Fine sieving Glume bases Small, free, heavy seeds 
Hand picking      – Big, free, heavy seeds 
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Table 2.2: List of weeds and their associated aerodynamic properties. 
Weed seed categories complied from Jones (1984:40), van der Veen (1992), Hald (2008:63), 
Graham and Smith (2013:413). 
 
Weed seed category 
Weed species Size Headedness Mass 
Neslia sp. small free heavy 
Adonis sp. small free heavy 
Vaccaria pyramidata small free heavy 
Silene sp. small headed heavy 
Gypsophila sp. small free heavy 
Polygonum sp. small free heavy 
Rumex sp. small free heavy 
Malva sp. small headed heavy 
Chenopodium sp. small free heavy 
Astragalus sp. small free heavy 
Medicago sp. small headed heavy 
Trigonella sp. small free heavy 
Scorpiurus sp. small free heavy 
Centaurea sp. small free heavy 
Buglossoides sp. small free heavy 
Galium/Asperula spp. small free heavy 
Bolboschoenus glaucus small free heavy 
Ajuga/Teucrium spp. small free heavy 
Carex sp. small free heavy 
Bromus sp. big free light 
Aegilops sp. big free heavy 
Eremopyrum sp. big free heavy 
Lolium sp. big free heavy 
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Table 2.3: Taxa associated with the grains, chaff, and weeds designation. 
Grains 
Cereal embryo, Cereal grain indet., Hordeum distichon, Hordeum sp., Triticum dicoccum, 
Triticum durum, Triticum durum/aestivum, Triticum monococcum, Triticum sp. indet.,  
Chaff 
Basal culm (<2mm diameter), Basal culm (>2mm diameter), Basal rachis indet., Cereal 
culm (<2mm diameter) Flattened, Cereal culm (<2mm diameter) Internode, Cereal culm 
(<2mm diameter) Node, Cereal culm (>2mm diameter) Internode, Cereal culm (>2mm 
diameter) Node, Cereal glume base indet., Cereal glume indet., Cereal rachis indet., 
Cereal spikelet indet., Hordeum distichon rachis, Hordeum sp. glume, Hordeum sp. rachis, 
Hordeum vulgare rachis, New glume wheat glume, New glume wheat glume base, 
Triticum dicoccum glume, Triticum dicoccum glume base, Triticum dicoccum terminal 
cereal spikelet fork, Triticum durum rachis, Triticum durum/aestivum rachis, Triticum 
monococcum glume, Triticum monococcum glume base, Triticum sp. glume, Triticum sp. 
rachis 
Weeds 
Adonis sp., Aegilops sp., Ajuga/Teucrium, Apiaceae/Umbelliferae indet., Arnebia sp., 
Artemisia sp., Asperula/Galium, Asteraceae 1, Asteraceae indet., Astragalus sp., 
Bellevalia sp., Bolboschoenus glaucus, Boraginaceae indet., Brassicaceae 1, 
Brassicaceae/Cruciferae indet., Bromus sp., Bromus/Stipa, Buglossoides sp., Carex sp., 
Caryophyllaceae 1, Caryophyllaceae indet., Centaurea sp., Cephalaria sp., Chenopodium 
sp., Coronilla sp., Cyperaceae indet., Echium sp., Eleocharis sp., Eremopyrum sp., Eruca 
sp., Glaucium sp., Glaucium type, Grass indet., Gypsophila sp., Hordeum spontaneum, 
Hordeum wild spp., Lamiaceae 1, Lamiaceae 2, Lamiaceae indet., Lepidium sp., Lolium 
perenne, Lolium sp., Malva sp., Malva type, Medicago sp., Medium legume indet., 
Melilotus sp., Nepeta sp., Neslia sp., Onopordum sp., Onosma sp., Phalaris sp., Phleum 
arenarium, Phleum boissieri, Phleum exeratum, Phleum phleodies, Poa bulba, Poaceae 2, 
Poaceae 7, Poaceae 8, Poaceae 9, Polycarpon sp., Polygonum sp., 
Polygonum/Cyperaceae, Ranunculus arvensis, Rocholia sp., Rumex sp., Saponaria sp., 
Scorpiurus sp., Silene sp., Small grass seed indet., Small legume 1, Small legume indet., 
Spergularia sp., Stellaria sp., Stipa sp., Thymelaea sp., Trifolium sp., Trifolium/Melilotus, 
Trigonella sp., Vaccaria pyramidata, Verbena sp., Ziziphora sp. 
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 Figures 
 
 
Figure 2.1: Photo of the Çadır Höyük machine and the enthusiastic author floating samples in the 
backyard of the dig house in 2012. 
Photo by Jennifer Ross. 
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Figure 2.2: Illustration of the main crop-processing stages for glume wheats and their by-
products. 
1) Threshing; 2) Raking; 3) Winnowing (light weed seeds, some awns removed); 4) Coarse 
sieving (weed seed heads, unbroken ears, straw fragments removed and unbroken ears 
rethreshed); 5) Fine-sieving (small weed seeds and awns removed); 6) Pounding (dehusking); 7) 
Winnowing (paleas, lemmas and some awns removed); 8) Coarse sieving (to return undehusked 
spikelets to previous step); 9) Fine sieving (glume bases, awns, remaining small weed seeds, and 
tail grains removed); 10) Hand-picking (removal of grain-sized weeds by hand). From Stevens 
(2003:63). 
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Figure 2.3: Diagram illustrating the components of hulled wheat. 
From Hillman (1984a:2).  
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Figure 2.4: Photo of threshed grains in the process of being winnowed. 
From Peyniryemez, 2013. Photo by Madelynn von Baeyer. 
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Figure 2.5: Illustration of how to read a triangle plot of the proportions of grain, chaff, and weed 
rich assemblages. 
Each grey box indicates what area of the triangle plot has grain-rich assemblages, weed-rich 
assemblages, and chaff-rich assemblages (van der Veen and Jones 2006:221). 
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3. Environmental and Climatic Background of Anatolia during the Late Chalcolithic 
 
3.1. Introduction 
This chapter describes the physical, environmental, and climatic setting of LC Anatolia, 
dating between approximately 6000 and 5000 BP (approximately 4000–3000 B.C.E. 
corresponding with the central Anatolian LC). Since palaeoenvironmental research typically use 
years before present (BP) to date their studies, this chapter will refer to all dates in BP. Modern 
climatic and environmental data for Anatolia, specifically central Anatolia, are presented first, 
followed by a general outline of global and regional palaeoclimatic trends during the LC. Finally, 
data from specific proxies in Anatolia that date to the LC are discussed to highlight regional and 
local climatic trends and observations. In order to understand climatic characteristics like 
precipitation, aridity, and humidity trends, as well as environmental characteristics like amount 
of tree cover and vegetation type of the LC, multiple proxies will be presented to discuss the 
evidence for a climatic shift at the end of the 4th millennium B.C.E. All of the data for this 
climatic shift from Anatolia is summarized to provide context for archaeobotanical study. 
To understand regional vegetation shifts from 6000 BP to 5000 BP, the pollen history 
from 9 lakes is also presented. These include Akgöl Gölü, Beyşehir Gölü, Karamik Batakiğ, Ova 
Gölü, Pinarbaşi Gölü and Basin, Söğüt Gölü, Abant Gölü, Kaz Gölü, and Yeniçağa Gölü 
(Bottema and Woldring 1984; Bottema, et al. 1993/1994; van Zeist, et al. 1975; Figure 3.1). 
Observations from pollen analyses (palynology), stable isotope studies of carbonates and other 
minerals, lake sediment analyses (sedimentology), and analyses of sedimentary charcoal from 
five locales will be discussed (Figure 3.1) including Eski Acıgöl (Woldring and Bottema 2001–
2002), Konya Basin (Fontugne, et al. 1999), Gölhisar Gölü/Gölhisar Lake (Eastwood, et al. 
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2007), Tecer Gölü/Tecer Lake (Kuzucuoğlu, et al. 2011), and Van Gölü/Lake Van (Huguet, et al. 
2011; Litt, et al. 2014; van Zeist and Woldring 1978; Wick, et al. 2003).  
Multiproxy studies generate multiple lines of palaeoclimate data from the same core to 
provide more robust reconstruction models since each proxy examines a slightly different 
environmental factor. Pollen analyses can be used to determine regional changes in arboral and 
herbaceous cover over time that are often caused by changing water availability or anthropogenic 
needs. Isotopic signatures can be used to examine relative precipitation rates, temperature 
fluctuations, evaporation, vegetation type in the vicinity of the lake, and carbon sources for the 
lake. Sedimentology can be used to identify periods of humidity and aridity, especially 
evaporative phases, while sedimentary charcoal can be used to identify the abundance of natural 
fire in the region and its correlation with increased temperatures, decreased precipitation, and 
increased biomass. To augment the discussion and tie archaeological evidence to a local 
environmental reconstruction during the LC, wood charcoal data from Çayboyu (Willcox 1974), 
Korucutepe (van Zeist and Bakker-Heeres 1975; van Zeist and Bakker-Heeres 1974), Pınarbaşı 
(Asouti 2003), and Sos Höyük (Longford, et al. 2009) are also presented (Figure 3.1). 
This approach allows for fairly comprehensive geographic sampling around Anatolia and 
central Anatolia specifically, but it uses multiple proxies with fairly coarse temporal resolution. 
Unfortunately, two of the most finely dated palaeoclimate datasets from Anatolia, cave 
speleothem records from Sofular Cave on the Black Sea (Göktürk, et al. 2011) and Dim Cave on 
the Mediterranean (Ünal-İmer, et al. 2016), do not yield data spanning 6000–5000 BP. 
Therefore, only a general understanding of paleoclimate is currently possible. 
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3.2. The Current Climatic and Environmental Setting of Anatolia 
3.2.1. Temperature and Rainfall 
Geographically, Anatolia is very diverse, primarily because the numerous mountain 
chains running through the country today create a number of separate climatological zones. 
Türkeş et al. (2009) delineate 7 precipitation regions in modern Turkey: the Black Sea region, 
the Marmara Transition region, the Mediterranean region, the Mediterranean Transition region, 
the Continental Mediterranean region, the Continental Central Anatolian region, and the 
Continental Eastern Anatolia region (Figure 3.2). The Mediterranean and Marmara regions have 
cool winters (average temperatures: 4–9°C), hot summers (average temperatures: 27–29°C) and 
an average rainfall range of 580 to 1,300 mm/yr (Figure 3.3) (Sensoy, et al. 2016). 1 In the 
Continental Eastern Anatolian region, multiple mountain ranges reach elevations of 2500–3000m 
asl that trap moisture creating heavily snowy winters and large amounts of rainfall in relation to 
the surrounding climate zones. Average temperatures range from 17°C in summer to −13°C in 
winter (Sensoy, et al. 2016).  
The Continental Mediterranean region is drier and warmer than the Continental Eastern 
Anatolian region due to the lower elevation of the Continental Mediterranean region. The 
Continental Mediterranean region experiences very hot and dry summers (temperatures often 
above 30°C) and mild springs and autumns (Sensoy, et al. 2016). Unlike the rest of Turkey, the 
Black Sea region does not derive much of its moisture from the Mediterranean. Instead, it is 
                                               
1 In the report used to collect this data, Şensoy et al. (2016) refer to annual rainfall as accumulated annual total 
(mm). The Kriging method in ArcGIS is then used to calculate the annual mean total. Annual mean temperature is 
the average of 12 months, mean temperature that is compared with 1981–2012 base period to calculate anomalies. 
Anomalies are calculated by using Z Distribution Z= (X−Xmean0/STD). Z values between −0.97 and 0.97 are 
assumed to be near normal, less than −0.97 are assumed to be below normal and above 0.97 are assumed to be above 
normal (S. Şensoy, personal communication 2017). 
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subject to climatic patterns from the north (Black Sea) that do not travel very far south due to the 
Pontic Mountain range (Göktürk, et al. 2011; Türkeş, et al. 2009). This region receives much 
higher precipitation than other regions in Turkey (2,200 mm annually with rainfall throughout 
the year) and experiences much less seasonal temperature variation between summer and winter 
(between 23°C in the summer and 7°C in the winter) (Göktürk, et al. 2011; Sensoy, et al. 2016; 
Türkeş, et al. 2009). 
The central Anatolian plateau, where Çadır Höyük lies, is characterized as semi-arid with 
mean annual rainfall varying between 300 and 500 mm per annum (Türkeş, et al. 2009; Unal, et 
al. 2003). The mean elevation of the region, 1130 m, creates adiabatic drying in the air masses 
that pass over the windward slopes of the northern Anatolian mountains and the Taurus 
mountains and results in slightly less rainfall over the central Anatolian plateau compared with 
western and southwestern Turkey (Türkeş, et al. 2009). Precipitation in this region is primarily 
affected by a winter cyclone track that originates in the Genoa Gulf in eastern Italy, traces over 
central Anatolia, then shifts to a northeasterly direction and passes over the Eastern Black Sea 
region (Karaca, et al. 2000). The cyclogenesis of Mediterranean cyclones is primarily determined 
by the polar jet front and the European trough and is modified by the contrasting temperatures 
between the land and the sea (Karaca, et al. 2000:1227). Due to the land-sea temperature 
contrasts, cyclones that move over the central Anatolian region have high moisture content, are 
unstable, and often lead to thunderstorms (Karaca, et al. 2000). Conversely, snow blizzards are 
not common with this cyclone track since incoming warm temperatures on the track tend to be 
warmer than prevailing temperatures in the region and the cold temperatures are only slightly 
below expected (Karaca, et al. 2000).  
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Current precipitation and temperature data support the assertion that the central Anatolian 
plateau is primarily affected by Mediterranean climate patterns and is likely to have been in the 
past also. Mediterranean climates are characterized by winter precipitation three times as 
abundant as summer rainfall, which is close to zero (Türkeş, et al. 2009). Table 3.1 provides the 
average monthly temperatures and precipitation for the Karnak Su basin, the catchment basin 
where Çadır is located (from Matsuura, K., C. Willmot, and D. Legates 2003 
http://climate.geog.udel.edu/~wimp/index.html). During July, August, and September the area 
receives an average precipitation of 11 mm per month, the driest period of the year, while 
between November and May, the area receives an average of 49 mm per month. Table 3.1 
presents minimum, maximum and mean monthly temperature data for Yozgat city, the capital of 
Yozgat province where Çadır is located (TSMS 1998–2017). The seasonal precipitation pattern 
in Anatolia has changed over the past five decades (1953–2002) with precipitation decreasing 
over the winter months (Jan–Feb) and increasing during the spring, summer, and autumn months 
(Türkeş, et al. 2009). 
3.2.2. Vegetation 
The current vegetation of central Anatolia is primarily Irano-Turanian, dominated by 
Quercus (oak), which is a remnant from earlier oak woodland–steppe environments. The plateau 
is largely treeless since timber and fuel demands have depleted forests, and the introduction of 
agricultural practices like crop cultivation and animal grazing, prevent tree regeneration 
(Woldring and Bottema 2001–2002). In response to landscape clearing, many Irano-Turanian 
herb and weed species have propagated, including Festuca sulcata, Poa bulbosa, Melica ciliata, 
Verbascium spp., Salvia cryptantha, Phlomis armeniaca, Ernygium campestre, Euphorbia 
macroclada, and Artemisia fragrans (Woldring and Bottema 2001–2002:5). Small groups of 
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fruit trees, known as wild orchards, are also present on the landscape on largely rocky outcrop 
landscapes. These wild orchards are composed primarily of Pyrus eleagrifolia, Pyrus 
amydaliformis, Crataegus spp., Cotoneaster nummularia, Prunus ursina, Prunus spinosa, 
Amygdalus orientalis, and Amygdalus balansae. Other species commonly found in marginal 
environments like rocky outcrops include Celtis tournefortii, Pyrus elaeagrifolia, Prunus ursina, 
Prunus spinosa, Ulmus campestris, Rosa species, and Berberis crataegina (Woldring and 
Cappers 2001). Conifers are found scattered throughout the plateau, the most dominant being 
Pinus nigra and Juniperus oxycedrus (Woldring and Bottema 2001–2002). 
Most of the land on the plateau is used for agricultural purposes. Triticum aestivum 
(bread wheat), Lens culinaris (lentil), and Cicer arietinum (chickpeas) are the primary crops 
(Ertuğ 2000). My personal observations in the village of Peyniryemez over the past five years 
indicate that the primary crops are wheat and chickpeas, grown in a three-year crop rotation 
regime, with wheat followed by chickpeas and then a fallow year. Sometimes farmers, or some 
families, choose to grow sunflowers instead of chickpeas. Most of the farms, but not all, follow 
the same crop rotation schedule. Families in the village often pool their resources and labor to 
rent and operate a combine harvester to harvest and process cereals over a 2-week period in July 
and August (Shean 2011). With the combine harvester, the straw is spread over the harvested 
fields and grains, rachises, and glumes are collected and deposited in piles on empty fields. The 
piles of grains, rachises, and glumes are then winnowed by hand using shovels and brushes to 
separate the grains from the chaff in the field (Figure 2.4) before the grain is transported off for 
storage. Chickpeas are hand-picked and left in the field to dry before being mechanically 
processed. How the sunflowers are processed is unknown. 
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Home gardens are important sources of plants for the households at Peyniryemez. While 
men own and take pride in their agricultural fields, women tend their own household gardens. 
Common plants grown in the household garden at the dig house in Peyniryemez during the 
summer includes peppers, parsley, lettuce, and green onions. Ethnographic studies of village 
gardens suggest that only about 10 leafy greens were traditionally grown during the summer on 
the central Anatolian plateau, the most important being beet, spinach, cabbage, leek, purslane, 
green onion, cress, lettuce, parsley, and chicory. The most common non-leafy green vegetables 
were onions, potatoes, garlic, green beans, squash, peppers, and tomatoes (Ertuğ 2000).  
 
3.3. Regional Palaeoclimatic Trends during the Late Chalcolithic 
Over the past 20 years, it has become clear that the Holocene (11,500 BP to present) 
experienced multiple cycles of climate variability on a global level (Bond, et al. 1997; 
Mayewski, et al. 2004). While climate variability within the Holocene was less pronounced than 
that witnessed during the previous glacial cycle, multiple studies have identified cyclical periods 
of rapid climate change every 1500 to 2000 years or so. These periods lasted for about 100 to 
300 years with cooling at middle and high latitudes, and enhanced aridity at low latitudes, 
particularly in the northern hemisphere subtropics and adjacent regions (Brooks 2012; 
Mayewski, et al. 2004). One of these short periods of climate change occurred around 5200 BP 
at the end of the LC. This is known as the 5.2 kya event and was likely caused by changes in 
solar insolation (Brooks 2012; deMenocal, et al. 2000; Mayewski, et al. 2004). 
The longest and most robust palaeoclimate proxies for these cycles are concentrations of 
ice-rafting rock debris, petrologic tracers of volcanic glass and hematite stained grains, and 
planktonic foraminifera from the North Atlantic and the Greenland ice cores (Bond, et al. 1997). 
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During these rapid climate change events, the oceanic and atmospheric systems in the higher 
latitudes of the northern hemisphere underwent abrupt changes independent of the longer, more 
stable glacial-interglacial orbital cycles (Bond, et al. 1997). The atmospheric circulation above 
Greenland during these periods abruptly shifted and cold water carrying ice from the Arctic 
extended as far south as Britain (Bond, et al. 1997:1257). Bond, et al. (1997) argue that these ice 
rafting events correlated with cooler ocean surface temperatures in the North Atlantic. Evidence 
for increased ice-rafting debris (IRD) that reflect these events, correlate with periods of lower 
atmospheric temperatures recorded in the Greenland ice core, suggesting that during the early 
and mid-Holocene both the ocean surface and the atmosphere in the North Atlantic region 
underwent short climatic shifts every 1000 years or so (Bond, et al. 1997:1263). A peak in IRD 
at 5.2 kya connects the palaeoclimatic signatures from SW Asia and the North Atlantic and 
provides evidence for aridity at low altitudes and cooling at high altitudes. 
In SW Asia, most palaeoclimate reconstructions associate the 5.2 kya event with 
aridification. In the Levant, the cave speleothem record at Soreq Cave shows peaks of aridity that 
closely match the IRD record from the North Atlantic. These peaks document periods of 
decreased rainfall between 5700–5600 BP and around 5.2 kya (Bar-Matthews and Ayalon 2011). 
The cave speleothem record from Jeita Cave in Lebanon also records rapid increases in the δ13C 
values and Sr/Ca ratios at ca. 5900 BP and 5.3 BP reflecting a decrease in the precipitation-
evaporation balance typical of arid periods (Cheng, et al. 2015). Evidence from a 
sedimentological analysis of lacustrine sediments from Lake Awafi in the UAE also registers 
peaks in aridity at 5900 BP and 5200 BP (Parker, et al. 2006). In contrast, a sediment core from 
Lake Van in eastern Anatolia documents a period of increased humidity hypothesized to be a 
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climatic optimum (Wick, et al. 2003). Furthermore, around 5000 BP Dead Sea lake levels were 
approximately 100 m above current levels (Frumkin, et al. 1991). 
The contrasting palaeoclimate records from SW Asia illustrate the importance of 
comparing multiple regional and local palaeoclimate and palaeoenvironmental proxies since past 
climates and the environments are influenced by multiple systems. The prevailing climate and 
environmental conditions during the LC in central Anatolia are still unclear due to the complex 
geography of Anatolia and the limited geographic applicability of the proxies. Nevertheless, it 
appears that most of Anatolia experienced a period of increased aridity and temperature at this 
time. It is unknown how the abrupt climate shift at 5.2 kya impacted the inhabitants of Çadır 
Höyük. This study considers multiple palaeoclimate and palaeoenvironmental proxies from 
Anatolia dated to the LC to try to better understand how environmental conditions during the 
second half of the 4th millennium in north central Anatolia impacted plant use. 
 
3.4. Palaeoclimatic and Palaeoenvironmental Cores for Late Chalcolithic Anatolia 
The majority of the data used for palaeoclimatic reconstruction during the LC in Anatolia 
come from lacustrine sediment cores that reflect changing environmental conditions in lakes and 
their catchment areas. The anaerobic preservation of organic and inorganic particles settled at the 
bottom of lakes allow for in-depth analyses of multiple datasets that are found in lacustrine 
sediment and can be used as palaeoclimatic proxies including: pollen, isotopic signatures of 
carbonates and other minerals, sedimentology, and analyses of sedimentary charcoal. Those can 
be correlated within the same core. Nevertheless, accurate palaeoclimate and 
palaeoenvironmental reconstruction from lake cores is constrained by three factors. First, the size 
of the geographic range, or catchment area, that can be reconstructed depends on the type of 
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proxy indicator. For example, the size of the catchment area that can be reconstructed using 
pollen relates to the aerodynamic quality of the preserved pollen (Lisitsyna, et al. 2012; Tweddle 
and Edwards 2010), while carbonates precipitating in freshwater lakes relate to the catchment 
area of the precipitation and other water sources that feed into the lake (Dean, et al. 2015; 
Eastwood, et al. 2007). Because the analyzed material reflects the palaeoenvironmental signature 
of a restricted geographic area, palaeoclimate data cannot be safely applied to areas beyond the 
assumed catchment areas. Despite this limitation, palaeoclimatic data, are often applied across 
broader regions because lake cores are scarce, especially in arid environments where permanent 
water bodies are rare. The solution is to compare palaeoclimate data from a variety of sources 
and proxies to crosscheck the accuracy of the palaeoclimate record (Schneider and Adalı 2014). 
Second, to be useful paleoclimate proxy data, must be dated using appropriate materials 
(usually organic) from the same strata (Eastwood, et al. 2007; Fontugne, et al. 1999; 
Kuzucuoğlu, et al. 2011; Minderhoud, et al. 2016; Ocakoğlu, et al. 2013; Woldring and Bottema 
2001–2002). If the top of the cores are eroded, they will not necessarily reflect modern 
conditions (van Zeist, et al. 1975). To fill in the gaps between datable data points, sedimentation 
rates for undated strata are often estimated. This can be problematic, when there are large gaps 
between dated data points or rates of sedimentation are uneven (Minderhoud, et al. 2016). The 
only time that sedimentation rates do not have to be estimated is when the lake creates regular 
seasonal varves, but that is rare in SW Asia (Minderhoud, et al. 2016). Lake Van in eastern 
Anatolia is an exception and has been reliably dated from the present to at least 14,500 years ago 
(Huguet, et al. 2011; Litt, et al. 2012; Litt, et al. 2014; Stockhecke, et al. 2012). Varves formed at 
Lake Van because the spring meltwater is saturated with carbonate from weathered sediment. 
During the summer, saturation is increased owing to evaporative water loss that causes the 
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carbonates to precipitate, creating alternate layers of light carbonate layers and darker organic 
layers deposited during the winter (Stockhecke, et al. 2012). 
In all other lakes besides Lake Van, dating cores requires associated datable materials, 
like carbon. Since the preservation of pieces of carbon large enough to date using C14 dating is 
inconsistent, cores were rarely systematically dated and therefore different cores span different 
date ranges. Additionally, the resolution of cores (data on centennial or millennial scales) are 
often mismatched with higher resolution archaeological layers (data on decadienal or centennial 
scales). This makes correlating palaeoenvironmental proxies with specific archaeological 
evidence difficult (Schneider and Adalı 2014). Furthermore, dating a lake core can be 
complicated by the hard water effect where the radiocarbon date of a lake can be exaggerated 
due to amount of total dissolved inorganic carbon compounds that enter the lake from 
groundwater (Deevey, et al. 1954; Geyh, et al. 1998). The hard water effect has to be accounted 
for before sediment and archaeological data can be correlated. A final limitation on lake cores 
relates to the rate of sedimentation within lakes. Over time most lakes go through periods of 
drying that impact preservation conditions and prevent sediment layers from forming. It is 
impossible to date exactly how long these periods of aridity last, though estimations can be made 
according to the date of the sediments before and after each break. 
 
3.5. Palaeoclimatic and Palaeoenvironmental Proxies for Late Chalcolithic Anatolia 
3.5.1. Palynological Evidence 
Lacustrine cores in SW Asia were first collected for palynological analysis from Lake 
Zeribar in Iran in 1960 (van Zeist and Wright 1963). Since then, lake cores have been the most 
commonly encountered palaeoclimate record in Anatolia. Two intensive lake core sampling 
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projects have been undertaken in Anatolia—one in the southwest (Bottema and Woldring 1984; 
van Zeist, et al. 1975) and one in the north (Bottema, et al. 1993/1994). A summary of the pollen 
analyses discussed in this chapter are presented in Table 3.2. 
The pollen history from Akgöl Gölü, Beyşehir Gölü, Karamik Batakiğ, Ova Gölü, 
Pinarbaşi Gölü and Basin, Söğüt Gölü, Abant Gölü, Kaz Gölü, Yeniçağa Gölü, Eski Acıgöl, and 
Van Gölü were reconstructed using the same methodology (Bottema and Woldring 1984; 
Bottema, et al. 1993/1994; Woldring and Bottema 2001–2002; van Zeist, et al. 1975; van Zeist 
and Woldring 1978; Figure 3.1). Pollen grains were identified to species if possible and counted 
as pollen sums. The pollen sums were divided into at least two categories, arboreal pollen (AP) 
and herbaceous or non-arboreal pollen (NAP). Sometimes Artemesia steppe species were also 
separated out into their own category. The pollen sequence was divided into pollen assemblage 
zones based on significant changes in the AP/NAP ratio and the relative abundance of different 
species within each category. The assemblage zones were compared to modern ecological zones 
around the coring site to interpret past environmental conditions surrounding each sampled lake. 
In this dissertation, the environmental summaries based on pollen analyses derive from the 
interpretations provided in the original pollen studies. These interpretations rarely discuss the 
specific pollen values that led to the interpretation and usually only mention the shifts that were 
used to define each pollen assemblage zone, rather than the complete assemblage.  
When interpreting pollen data, it is important to acknowledge that different tree and 
herbaceous species create different amounts of pollen. Pollen from wind pollinated species like 
Pinus sp. are able to travel long distances and are usually well represented in lake sediment 
cores. Conversely, species that have small pollen dispersal ranges, such as many insect pollinated 
plants (e.g. Acer sp.), tend to be underrepresented in sediment cores (Woldring and Bottema 
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2001–2002; Woldring and Cappers 2001). Modern studies comparing different types of pollen 
traps have determined that the overrepresentation of wind pollenated species does not obscure 
the signature of the vegetation zone so palaeoenvironmental reconstruction based on pollen 
signatures can be considered reliable (Lisitsyna, et al. 2012).  
3.5.2. Pollen studies from the southwest Anatolia sampling project 
In 1970, a series of cores was taken as part of an international study to reconstruct the 
palaeoenvironment of SW Asia during the Late Quaternary. The study sought to trace the 
relationship between human populations and settlement and the environment. It included cores 
from western Iran, southeastern Turkey, and northwestern Syria, although only the cores from 
southwestern Turkey spanning the LC will be discussed here (van Zeist, et al. 1975; Figure 3.1). 
Pollen data has been published for Beyşehir Gölü (elevation 1120 m, core taken 2 km east of 
Yesildağ), Karamik Batakiğ (elevation 1000 m, core taken 2.5 km southeast of Bulanik), and 
Söğüt Gölü (a drained lake at 1393 masl, core taken 7.5 km northwest of Kizilcadağ). This 
project was expanded in 1977 and 3 more cores spanning the LC were collected from Akgöl 
Gölü (elevation 1000 m, core taken west of the town Ereğli), Ova Gölü (elevation 15–20 m, a 
recently drained lake situated between Fethiye and Kaş), and Pinarbaşi Gölü and Basin 
(elevation 980m, a drained lake and marshes in the Burdur province). The data from these cores 
are summarized in Table 3.2.  
3.5.2.1. Akgöl Gölü 
The Akgöl Gölü core was dated to before 13000 BP through ca. 4000 BP and divided 
into 3 pollen zones with Zone 1 representing the earliest period. The relevant pollen zone here, 
Zone 3, was dated to ca. 8000 BP through ca. 4000 BP and divided into two subzones, 3a (ca. 
8000–ca. 6000 BP) and 3b (ca. 6000–ca. 4000 BP). Bottema and Woldring (1984) hypothesized 
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that around 8000 BP the coniferous forest, including Pinus sp., Cedrus sp., and Cupressaceae, 
expanded around the lake replacing deciduous species, though the zone retained high Quercus 
sp. pollen values. Because deciduous species like Quercus sp. are more drought resistant, the rise 
of the less drought resistant conifers has been interpreted as a signal of rainfall increases 
beginning around 8000 BP. Following this shift, a new conifer genus, Abies sp., was introduced 
to the area around 6000 BP, probably replacing the Cupressaceae (most likely Juniperus sp.) 
Around the same time, marked shifts also occurred in the non-arboreal pollens. An increase in 
the abundance of Plantago sp., especially Plantago lanceolata-type, has been interpreted as 
evidence for sheep and goat herding in the mountain belt around the lake since Plantago 
replaced trees in the mountain belt (Bottema and Woldring 1984). At the end of Zone 3b, around 
4000 BP, the abundance of Pinus sp., Cedrus sp., Quercus sp., and other arboreal species 
decreased considerably. This change is interpreted as evidence for anthropogenic modification 
and exploitation of the environment (Table 3.2; Bottema and Woldring 1984). 
3.5.2.2. Beyşehir Gölü 
The Beyşehir Gölü pollen core spans ca. 5850 BP to later than ca. 1045 BP. The core was 
divided into 5 pollen assemblage zones. Zone 2 spanned ca. 5850–3535 BP and was separated 
into 3 subzones, 2a being the oldest (most likely the zone encompassing the LC) (van Zeist, et al. 
1975). Zone 2 was characterized by two patterns: 1) high coniferous pollen values and low 
herbaceous values; and 2) an abundance of Tubulioflorae, Compositae, and Centaurea-type 
pollen within the non-arboreal component. At the beginning of subzone 2a (5850 BP) the 
dominance of Cedrus sp. began to decline as the abundance of Pinus sp. expanded. Abies sp. first 
appeared in the core in this subsection, and Quercus sp. had very low abundance, indicating that 
Quercus sp. was probably just an undergrowth shrub. Corylus sp. and Alnus sp. were also 
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present, but not associated with any open vegetation areas. Most of the non-arboreal pollen was 
formed by Dryopteris sp. and Botrychium-type pollen indicating marsh vegetation close to the 
coring site. In subzone 2b, pollen values indicate that modest forest clearing happened near the 
coring site. Pinus sp. values dropped slightly, as did Cedrus sp. values, and Quercus sp. 
Artemisia sp., Gramineae, and Chenopodiaceae values all rose. Finally, in subphase 2c, the 
pollen values are similar to those in subzone 2a although Cedrus sp. is less well represented 
(Table 3.2; van Zeist, et al. 1975). In his publication, van Zeist did not connect these changes to 
climate trends. 
3.5.2.3. Karamik Batakiğ 
The Karamik Batakiğ core spans ca. 20,800 BP to < 1,500 BP and is divided into 7 zones 
with Zone 1 being the oldest. The LC falls into Zone 6 (ca. 5850–ca. 1500 BP) (van Zeist, et al. 
1975). Zone 6 is high in tree pollen that fluctuates between Pinus sp. and Cedrus sp. dominated 
assemblages. Zone 6 includes little to no evidence for human activity, so the alternation between 
conifers is attributed to climate change (van Zeist, et al. 1975). Both Abies sp. and Quercus sp. 
shrubs are present. Within the oldest spectra of Zone 6a a small Artemisia sp. peak accompanied 
a Quercus sp. peak. Within the youngest spectra of Zone 6, Betula sp. was identified, although 
this species is not found in SW Anatolia today. The non-arboreal pollen record, especially the 
proportions of Tubulioflorae, Liguliflorae, Compositae, and Centaurea solstitialis-type, reflect 
lake-level fluctuations in most of the zone (Table 3.2). The high percentages of Cyperaceae and 
Sparganium-type pollen indicate that for a time during Zone 6, the coring location was 
surrounded by marshlands (van Zeist, et al. 1975). 
73 
 
3.5.2.4.  Ova Gölü 
The core from Ova Gölü only had pollen preserved in three separate zones. The earliest, 
Zone 1, dated between ca. 6500±380 BP and 5100 BP. In this zone, arboreal pollen constituted 
approximately 60% of the assemblage and was composed of Quercus calliprinos-type and 
Quercus cerris-type pollen that originated near the core site. Carpinus orientalis, Ulmus sp., 
Cedrus sp., and to a lesser extent Pinus sp. were also present, all originating from higher 
elevations. Pollen from several non-arboreal species including Ericaceae, Helianthemum sp., 
Cistus sp., Asphodelus sp., Artemesia sp. Sanguisorba minor/Poterium sp., Centaurea 
solstitialis-type, and Liguliflorae was recovered. The last four taxa were relatively common 
indicating that open vegetation areas were present around the coring area during this time (Table 
3.2). Species from Chenopodiaceae accounted for about 30% of the assemblage. The presence of 
horticultural activity is reflected by pollen from two species from the Oleaceae family: Olea sp. 
and Phillyrea sp. Platanus sp. was also recovered. Bottema and Woldring (1984) hypothesized 
that the Ova Basin was an ideal habitat for the tree’s natural spread around SW Asia in the 4th 
millennium. The authors of the study did not comment on climate trends based on these findings. 
3.5.2.5. Pinarbaşi Gölü and Basin 
The Pinarbaşi Gölü and Basin pollen core was divided into 4 zones. The earliest zone, 
Zone 1, was dated to sometime in the Pleniglacial period. Since this was followed by a hiatus, it 
was impossible to establish a more precise date. Zones 2 through 4 were dated to ca. 8000–7500 
BP through the Medieval era. The zone of interest for this dissertation is Zone 3 which began ca. 
5700 BP and ended ca. 3000 BP. An accumulation of more than one meter of pollen-free 
sediment separates Zone 3 from Zone 2, so the vegetal cover directly preceding ca. 5700 BP is 
unknown. Zone 3 was characterized by a gradual replacement of forest with open, herbaceous 
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areas. At the beginning of Zone 3, Pinus sp., probably Pinus nigra, dominated the assemblage, 
followed by a relative increase in Cedrus sp. during the second half of the zone, concomitant 
with a Pinus sp. decrease. As Pinus sp. decreased during the middle and end of the pollen 
assemblage zone, areas of open vegetation with Chenopodiaceae, Artemisia sp., Ephdra sp., 
Plumbaginaceae, Carthamus sp., Onopordon sp., Circium-type, and Cetaura cyanus expanded. 
At the very end of the zone, Cedrus sp. declined again while Pinus sp. and Gramineae and 
Cerealia pollen increased, indicating an increase in human use of the region around the coring 
site for agriculture (Table 3.2). Other human activities like woodcutting, herd grazing, and 
preparing areas for pasturing may have also contributed to the decline of Cedrus sp. (Bottema 
and Woldring 1984). 
3.5.2.6. Söğüt Gölü 
The Söğüt Gölü pollen core was divided into 7 pollen zones with Zone 1 being the oldest. 
The first two pollen zones in the Söğüt Gölü pollen core were impossible to date due to uneven 
sedimentation rates throughout the core. Two radiocarbon dates were obtained from Zone 4 (ca. 
9180±95 BP and ca. 2885±35 BP), providing a range between 8670 BP to 3655 BP. This zone 
was characterized by slowly expanding arboreal vegetation and declining herbaceous vegetation. 
This has been interpreted as evidence for a gradual increase in humidity, although it did not 
reach modern levels. The Quercus sp. forests that made up a large proportion of the arboreal 
cover during this period suggest that conditions were hotter and probably drier than today. 
Herbaceous pollen values declined across the length of the core, except for a maximum low at 
the beginning of the last third of Zone 4. Pinus sp. reached 30% abundance at the beginning of 
Zone 4, and then decreased to 12% at the time of the herbaceous pollen maximum. Pinus sp. 
increased back to 30% by the end of pollen Zone 4. Quercus cerris/infectoria-type pollen rose 
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intermittently reaching a maximum of 45% at the same time that the herbaceous pollen peaked, 
and then declined up until the end of Zone 4. Juniperus sp. also rose across the first half of this 
zone reaching a maximum of 30% immediately prior to the herbaceous maximum. The only 
arboreal species that did not expand during this period was Cedrus sp. which remained 
uncommon across the length of the core. These dynamic shifts indicate that Pinus sp. forests 
grew at higher elevations than the deciduous forest belt typified by Quercus sp. between 8670 
BP and 3655 BP. The shifts around the beginning of the last third of Zone 4 could represent the 
expansion of the Quercus sp. forests into the Pinus sp. range, thus restricting the pine forest. 
Notably, Juniperus sp. behaved independently from both the Pinus sp. and Quercus sp. curves. 
In the first half of the core, Juniperus sp. correlates with Quercus sp., but after the herbaceous 
maximum, it correlates more closely with Pinus sp. (Table 3.2; van Zeist, et al. 1975). The mixed 
forests with Juniperus sp. and Quercus sp. or Pinus sp. are also found in modern Anatolia 
(Zohary 1973). 
3.5.3. Pollen studies from the northern Anatolia sampling project 
Building upon their palaeoenvironment study of southwest Turkey, Bottema et al. 
(1993/1994) analyzed the palynological history of northern Turkey. Unlike southwest Turkey, no 
evidence for early agriculture in the Neolithic and Chalcolithic periods existed in the north. It 
was reasoned that in order to understand the development of agriculture in Anatolia, it was also 
necessary to understand the environments that were not chosen for, or could not sustain, 
agriculture (Bottema, et al. 1993/1994). Three cores in northern Anatolia span the LC period. 
These include: Abant Gölü (elevation 1300 m, 30 km southwest of Bolu), Kaz Gölü (elevation c. 
500 m, c. 12 km south of Turhal), and Yeniçağa Gölü (elevation 976 m, 35 km east of Bolu). 
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3.5.3.1. Abant Gölü 
The Abant core provides information from the Late Glacial period (before 10,320±95 
BP) through the Beyşehir occupation zone ca. 1300 C.E. The core was divided into three zones 
with Zone 1 being the oldest. Zone 2 was divided into 3 sections, that dated between ca. 10320 
BP and ca. 3800 BP. The oldest subzone, 2a, is dated to ca. 10320±95–9880±110 BP, while the 
boundary between subzones 2b and 2c is not clearly marked. Zone 2 is characterized by 70–80% 
arboreal pollen. At the beginning of subzone 2a, Quercus cerris-type, Ulmus sp., and Acer sp. 
are the most dominant species. This is unusual because while Quercus sp. and Ulmus sp. are 
wind pollinated and often found in cores, Acer sp. is insect pollinated is rarely visible in cores. 
Acer sp. makes up 10% of the arboreal pollen at the beginning of Zone 2 suggesting that dense 
concentrations grew close to the shore of the lake during this period. Betula sp. was also present 
while herbaceous pollen abundance declined, suggesting that steppe vegetation was being 
overtaken by Quercus sp. and Ulmus sp., although Gramineae and Filipendula sp. remained 
relatively important. At the beginning of Zone 2b, Abies sp. increased significantly. Corylus sp. 
and Pinus sp. also rose but not as much. Non-arboreal pollen values continued to decrease and 
about halfway through Zone 2b arboreal pollen reached a maximum. In the second half of Zone 
2b, Fagus sp. increased and the deciduous forest was gradually replaced by conifer forest and 
Corylus sp. In subzone 2c, Juniperus sp. and Betula sp. abundances rose, possibly overtaking 
areas that Quercus cerris-type previously occupied. These increases suggest that the forest was 
thinning since Juniperus sp. and Betula sp. require more light than the previously dominant 
arboreal species. This change is also accompanied by a change in the sediment from peat to 
gyttja, indicating a rise of the water table that may be related to forest clearance around the lake 
that created more run-off. Fagus sp. and Carpinus sp. also increase slightly (Bottema, et al. 
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1993/1994). The shift from deciduous forest to coniferous forest at the end of subzone 2b 
suggests an increase in humidity. Whether or not the clearing of the forest in subzone 2c is 
related to human occupation or natural forest ecology is unknown and Bottema, et al. 
(1993/1994) do not address this possibility (Table 3.2). 
3.5.3.2. Kaz Gölü 
The Kaz Gölü core spans the period between ca. 8700 BP and at least 800 BP. The core 
was divided into 4 zones with Zone 1 being the oldest. The zone of interest in this core is Zone 2 
(ca. 7000 BP to ca. 2220±90 BP) which was subdivided into 2 subzones, 2a (ca. 7000 BP to ca. 
5000/4000 BP) and 2b (ca. 5000 BP to ca. 2220±90 BP). During subzone 2a, Pinus sp. was the 
dominant arboreal species and contributed heavily to the proportion of arboreal pollen, but some 
grains from Fagus sp. and Castanea sp. were also observed. Herbaceous pollen was composed 
primarily of Liguliflorae species; proportions of Artemisia herba-alba-type, Chenopodiaceae, 
and Cyperaceae were low. These proportions suggest that at the beginning of the subzone, Pinus 
sp. spread across the mountains displacing former steppe ecologies, indicated by decreasing 
amounts of Artemesia sp. and Chenopodiaceae pollen. The presence and eventual increase in 
Liguliflorae, however, suggest that there were still open vegetation areas near the coring site. 
Towards the end of the subzone, Alnus sp., Betula sp., Carpinus betulas, and Corylus sp. 
increase. The authors do not offer any interpretation about the climate at the time (Bottema, et al. 
1993/1994). Graminea pollen increases in Subzone 2b, as do indicators of human occupation and 
agriculture. These changes occur slightly earlier than similar transitions in Anatolia, which are 
usually dated to around 4000 BP (Table 3.2; Bottema, et al. 1993/1994). 
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3.5.3.3. Yeniçağa Gölü 
The Yeniçağa Gölü pollen record was obtained from a core spanning ca. 14,000 BP to ca. 
2800 BP (Bottema, et al. 1993/1994). The core is divided into three zones, from oldest to 
youngest, with Zone 2 (ca. 6900–4000 BP) spanning the LC. Zone 2 is divided into 3 subzones 
and is characterized by a gradual increase of arboreal pollen and an abundance of herbaceous 
pollen composed primarily of Gramineae. In subzone 2a, Quercus cerris-type, Juniperus sp., 
Abies sp., and Betula sp. are the most dominant species, while Ulmus sp., Tilia sp., Acer sp., 
Fagus sp., Corylus sp., Alnus sp., and Salix sp. are present, but less common. The non-arboreal 
pollen was composed of Gramineae and Umbelliferae. In subzone 2b, Abies sp. and Pinus sp. 
abundance increased, and Fagus sp. was introduced into the pollen assemblage. These three 
genera probably grew in the mountains around the coring area. In subzone 2c, the abundance of 
coniferous trees decreased, while Fagus sp., Carpinus betulas, and Corylus sp. increased. 
Overall during Zone 2, the abundance of arboreal pollen fluctuated between periods of 
coniferous abundance and deciduous abundance with a consistent pattern and non-arboreal 
pollen (particularly Gramineae) increased. This pattern probably represents the beginning of the 
current vegetation pattern (Table 3.2; Bottema, et al. 1993/1994). 
3.5.4. Pollen studies from multiproxy projects 
3.5.4.1. Eski Acıgöl 
Eski Acıgöl was a rainfed crater lake situated 1270 m above sea level in south central 
Anatolia. The lake was about 200 m in diameter and around 1 m deep (although water levels 
varied from 4 m to zero at times) before it was drained in 1972 (Woldring and Bottema 2001–
2002). Two cores, ESK91 and ESKI92, extracted in 1991 and 1992 respectively, were dated to 
between 13,000 to present (Turner, et al. 2008; Woldring and Bottema 2001–2002). The pollen 
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was analyzed by Woldring and Bottema (2001–2002) and sedimentary charcoal by Turner, et al. 
(2008). 
The LC fell within subzone 3B of the cores which covers the period between 7060–3870 
BP. Pollen from this period was dominated by Quercus pubescens and Quercus robur (10–20%), 
Pistacia sp., Ulmus sp., Crataegus sp., and Juniperus sp. Woodland species diversity decreased 
from the preceding zone (7900–7060 BP) due to declines in Pinus sp., and Cedrus sp. Corylus 
sp. disappeared entirely (Woldring and Bottema 2001–2002). Woldring and Bottema (2001–
2002) hypothesized that the Pinus sp. and Cedrus sp. declines resulted from forest clearance 
since there were no other indications of changing climatic conditions or drought in the core from 
this period. At the end of subzone 3b, Pinus sp. and Cedrus sp. pollen rose. Woldring and 
Bottema (2001–2002) argued that Corylus sp. was unable to regenerate because its habitat was 
taken for agriculture (Woldring and Bottema 2001–2002). At the end of subzone 3b, around 
3870 BP, there was a severe and rapid decline in Quercus sp. suggesting further large scale 
deforestation (Table 3.3; Woldring and Bottema 2001–2002). Additional evidence for the 
expansion of agriculture at the end of subzone 3b includes increases in grass pollen, especially 
large-grained types produced by cereal grains. Furthermore, Pediastrum, green algae that 
prospers in nutrient rich soils increased in abundance. These conditions often occur in 
agricultural soils due to additions like manure as fertilizer (Woldring and Bottema 2001–2002).  
3.5.4.2. Van Gölü  
Lake Van is situated in the Taurus mountains of eastern Anatolia in the Continental 
Eastern Anatolian zone that receives much more rainfall than the surrounding climate zones. It is 
the largest lake in Turkey, reaching a maximum length of ca. 130 km across its WSW–ENE axis 
and covering a surface area of 3500 km2. The surface of the lake is located 1646 m above sea 
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level and it reaches up to 451 m in depth (van Zeist and Woldring 1978). The best record of the 
Holocene and the LC come from two cores taken from the lake in 1990 that date between 12,700 
cal. BP and 2,100 cal. BP. Pollen, oxygen stable isotopes, and the magnesium/calcium ratios 
from carbonates have been analyzed from these cores. 
Section V-7 (ca. 6200–ca. 4000 BP) of the cores indicates that during the LC, a forest–
steppe environment dominated by Quercus sp. and Pistacia sp. reached its maximum extent. 
Chenopodiaceae species were rare and low charcoal density suggests that fire activity was less 
common during this period, indicating more forested conditions around the coring site. At the 
end of the LC, around 5000 BP, Juniperus sp. became an important species in the forest–steppe 
either due to shifting climatic conditions that degraded the oak woodland habitats or human 
exploitation of the forest. By the end of the pollen assemblage zone V-7 around 4000 BP, 
Gramineae rose and Quercus fell in abundance suggesting that agriculture had begun (Table 3.3; 
Wick, et al. 2003).  
3.5.5. Stable Isotope and Elemental Evidence 
Stable oxygen isotopes (18O) preserved in calcium carbonate within lake cores can serve 
as a proxy for a variety of environmental conditions including rainfall, evaporation, and 
temperature (Leng and Marshall 2004). Oxygen fractionation (represented by δ18O values) 
depends on a host of conditions including the source of the precipitated water, evaporative 
conditions, the temperature during precipitation, and whether or not the carbonates were 
precipitated in isotopic equilibrium, when there is no preferential fractionation between the 
heavy and the light isotopes (Leng and Marshall 2004). Authigenic carbonates (carbonates from 
a local source) are most commonly used for stable oxygen isotopic research in lake sediment 
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cores. In temperate regions like Turkey, most of the carbonate is formed during the warm, dry, 
sunny summer months (Leng and Marshall 2004).  
Within stable isotope analyses, δ13C values are used as a proxy for a variety of factors 
including vegetation type, carbon sources, and precipitation levels (Cheng, et al. 2015; Dean, et 
al. 2015; Eastwood, et al. 2007). Stable carbon isotopes are found in a variety of materials, like 
authigenic carbonates, diatom ostracods, and organic carbon, and derive from a variety of 
sources. In analyses presented here, δ13C values were derived from dissolved carbonate in lake 
sediment cores to examine palaeoenvironmental conditions of the lakes during the LC 
(Eastwood, et al. 2007; Ocakoğlu, et al. 2013). It is possible to use δ13C values as a 
palaeoenvironmental proxy because the carbon from carbonate, CO2, groundwater, and 
rainwater, have different δ13C values. By comparing δ13C values from sediment cores to modern 
and expected values, it is possible to approximate the relative contribution of each carbon source 
(carbonate, CO2, groundwater, and rainwater) to the measured δ13C values in the core (Eastwood, 
et al. 2007; Ocakoğlu, et al. 2013). 
3.5.5.1. Eski Acıgöl 
Roberts, et al. (2001) sampled authigenic carbonates, ostracods, and organic carbon for 
δ18O and δ13C values from the Eski Acıgöl cores. The period between 6000–5000 BP was not 
well delineated in the cores, but in the section dated between 6800–6000 BP, Roberts, et al. 
(2001) identified high δ18O values associated with decreased water and increased chemical 
concentrations of the lake indicating that water levels in the lake dropped. This pattern suggests 
either decreased rainfall or increased temperatures that increased evaporation right before the 
LC. During the Holocene, water levels in the lake dropped on several occasions, until the first 
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millennium B.C.E. when evaporative concentration became more diluted indicating higher water 
levels (Table 3.3; Roberts, et al. 2001).  
3.5.5.2. Gölhisar Gölü 
Gölhisar Gölü is located in southwest Turkey in the Taurus mountains at an elevation of 
2094 m. It is small and shallow, covering an area of 4 km2 with a depth of 2.5 m (Eastwood, et 
al. 2007). Core GHA, examined by Eastwood, et al. (2007), was taken as part of a series of cores 
extracted in 1992. The core dates back to 10,600 cal. BP and extends until AD 700 (Eastwood, et 
al. 2007). 
Eastwood, et al. (2007) used δ18O and δ13C values from authigenic calcites to trace 
changes in precipitation/evaporation ratios, and by inference temperature changes, over time 
(from ca. 10,800 BP to ca. 1300 BP) at Gölhisar Gölü. During the period 6800–5200 cal. BP, 
which fell into the part of the core labelled as GAI-3 by Eastwood (2007), the oxygen and carbon 
isotope values were low (δ18O values in the −5.2‰ to −8.0‰ range and δ13C values in the −7‰ 
to −18‰ range) indicating higher rates of precipitation than today. Increases in the δ18O and δ13C 
values between 5200 to 3700 cal. BP suggest that a period of aridity followed the wet phase 
(Table 3.3; Eastwood, et al. 2007). 
These data were compared with the pollen identified in the Gölhisar Gölü sediment core 
to assess how the terrestrial pollen assemblage compared to the hydrological system (Eastwood, 
et al. 2007). The pollen data was not well dated, but between 9000 and 2900 BP, Artemisia sp. 
pollen increased followed by an increase in Chenopodiaceae and Pinus sp. (Table 3.3; Bottema 
and Woldring 1984). 
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3.5.5.3. Van Gölü  
Wick, et al. (2003) examined magnesium:calcium (Mg:Ca) ratios from carbonates from 
Lake Van to determine lake salinity and assess water levels based on freshwater inflow and 
evaporation. The Ca levels in the lake are constant because of the water’s alkalinity while the 
concentration of Mg in the reservoir depends on the lake volume. Therefore, any changes in the 
Mg:Ca ratio are a result of freshwater inflow and evaporation and can be used as a proxy for 
palaeosalinity. The Mg:Ca ratios in Lake Van document a period of low salinity during the LC, 
indicating high lake levels relating to high freshwater inflow and low evaporation. This 
interpretation is corroborated by the δ18O values that indicate maximum relative humidity. Based 
on both the Mg:Ca ratios and relative δ18O values, Wick, et al. (2003) hypothesized that a 
climatic optimum was reached between 6000–ca. 4000 BP. Around 4000 BP, the climate started 
to shift towards less humid, dryer conditions (Table 3.3; Wick, et al. 2003). 
3.5.6. Lacustrine Sedimentology 
The sediment composition (Kuzucuoğlu, et al. 2011), grain size (Fontugne, et al. 1999; 
Kuzucuoğlu, et al. 2011), microorganisms (Woldring and Bottema 2001–2002) and the mineral 
composition (Dean, et al. 2015; Fontugne, et al. 1999) of sediments from lake cores also 
contribute to environmental reconstructions. These data are summarized below. 
3.5.6.1. Konya Basin 
The Konya Basin, a former lake bottom, is one of the largest quaternary lacustrine 
environments in Turkey with an area of 4200 km2 and an altitude of 1000 m, although very few 
modern lakes exist there today (Figure 3.1). The basin is surrounded by mountains to the south 
and northwest, lake systems to the east and north, and former wetland depressions to the west 
(Fontugne, et al. 1999). Because of its large area and extensive lacustrine history, Fontugne et al. 
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(1999) specifically sampled marshy, lacustrine, and aeolian sediments to study the hydrological 
evolution of the basin. Fontugne et al.’s (1999) study included sediments dated to the period 
between ca. 28,000/25,000 BP and no earlier than 4700 BP. 
Sediment cores from the Konya Basin were examined using grain-size distribution, 
quartz grain morphoscopy, sand petrography, and mineralogy. The presence and species 
composition of shells were also recorded (Fontugne, et al. 1999). These analyses determined that 
between 6000 and ca. 5500 BP, marshes and shallow lakes reappeared in most sub-basins on the 
plain. However, age inversion occurred in parts of the core, so there is a possibility that this 
period was relatively stable and arid and the evidence for a wet period were biased by older 
material that had moved up the sediment column. A period of drought detected in dune cores 
dated between 5600-4700 BP followed this brief wet period, (Table 3.3; Fontugne, et al. 1999). 
3.5.6.2. Tecer Gölü 
Tecer Lake is located in the northeastern portion of the central Anatolian plateau, in the 
same region as Çadır Höyük, at an altitude of 1393 m (Figure 3.1). The lake is 1100–1200 m in 
diameter and fluctuates between 2–3 m in depth in the winter and spring and 1 m in the summer. 
Two parallel cores of similar lengths were extracted from the lake in 2002. Sediments in the 
cores were dated to between 5870 cal. BP and 670 cal. BP based on 13 AMS 14C pollen grain 
dates taken systematically from the core (Kuzucuoğlu, et al. 2011). The mineralogy and grain-
size distribution were examined for each phase of the Tecer Lake core. 
The first three phases of the core were dated to the LC: Phase 1 dates from 5900–5850 
BP, Phase 2 from 5850–5250 BP, and Phase 3 from 5250–4950 BP (Kuzucuoğlu, et al. 2011). 
Phase 1 (Kuzucuoğlu, et al. 2011:179) of the core is composed of a hard 8 cm thick calcite 
cement layer argued to have been formed due to evaporation of the water table. Phase 2 
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(Kuzucuoğlu, et al. 2011:179–180) consists of a clay layer, likely formed in freshwater lake 
conditions. It contained numerous plant remains and high percentages of carbonates, organic 
carbon, and silica content at the base. The sedimentology indicates a humid period during Phase 
2 that corresponds with the end of the climatic optimum (Kuzucuoğlu, et al. 2011). The third 
phase, marked by a lack of sedimentation, represents a period of aridity when the lake dried for 
300 years (Table 3.3; Kuzucuoğlu, et al. 2011) . 
3.5.7. Sedimentary Charcoal Evidence 
Sedimentary charcoal recovered from uninhabited, off-site areas can provide a measure 
of climate conditions since it is most often produced by wildfires that are primarily caused by 
lightning storms in areas with dry biomass (Price and Rind 1994). Increased wildfire rates have 
been linked with warmer and drier springs and summers (biomass is drier longer), early 
snowmelt, and increased biomass (Marlon, et al. 2009; Power, et al. 2008; Price and Rind 1994; 
Turner, et al. 2008; Vannière, et al. 2011). Wildfires may also result from human-controlled 
burns, which resemble natural wildfires in the charcoal record. Because of this equifinality, 
sedimentary charcoal studies are best used in conjunction with other palaeoclimate proxies when 
reconstructing climate change. 
Sedimentary charcoal analyses measure the relative abundance of microscopic charcoal, 
or microcharcoal, present in off-site sediments over time. Size variation in charcoal 
microparticles is important since different sized particles would have been preferentially 
dispersed in different ways. To give a sense of scale, in Turner et al.’s (2008) study of 
sedimentary charcoal from Eski Acıgöl, pieces of charcoal measuring over 180 μm were 
considered large particles. Particles that measured over 180 μm travel shorter distances than 
smaller particles, so large concentrations of large particles are thought to represent debris from a 
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fire that occurred very close to the lake. In contrast, small particles can be indicative of long 
distance aeolian transport. Microparticles can also be deposited into a lake through surface 
inflows (Turner, et al. 2008). 
3.5.7.1. Eski Acıgöl 
At Eski Acıgöl, Turner et al. (2008) examined microcharcoal abundance in lacustrine 
sediments to assess the interdependent roles of climate, vegetation, and human activity in the 
oak-grass parkland Eastern Mediterranean zone of Anatolia throughout the Holocene. The 
microcharcoal data were compared to established pollen sequences (indicative of vegetation 
history, or biomass) and oxygen stable isotope records (indicative of rainfall amounts, 
temperature, precipitation/evaporation), to help isolate the various factors that affect the rate of 
sedimentary charcoal deposition. Turner, et al. (2008) found that a peak in microcharcoal 
quantities occurred during the LC, ca. 6000–5000 BP in association with an increase in Quercus 
robur pollen, putting an end to the grass-dominated pollen records predating ca. 6000 BP 
(Roberts, et al. 2001; Woldring and Bottema 2001–2002). This shift from grass to woodland 
would have increased the amount of biomass available for fuel, which may have either increased 
the size and frequency of wildfires or the amount of charcoal particulates in the air after 
anthropogenic fires. After ca. 5000 BP, an aridification phase was accompanied by a decline in 
arboreal pollen and a reduction in fire occurrence indicating that available biomass was the 
determining factor for fire activity rather than water availability in central Anatolia. The data 
from Eski Acıgöl support the hypothesis that shifts in fire activity were related to natural climatic 
cycles until at least 3000 BP (Turner, et al. 2008).  
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3.5.8. Anthracological Evidence 
Wood charcoal from archaeological sites has been used to reconstruct ancient 
environments (Asouti and Austin 2005; Smart and Hoffman 1988), based on the assumption that 
it is representative of the extant woodland environment (Asouti and Kabukcu 2014; Marston 
2009; Shackleton and Prins 1992). This assumption draws on the Principle of Least Effort (PLE) 
which states that the distance of the wood resources from the site and their ease of collection are 
the most important factors in fuel acquisition strategies. The PLE model assumes that wood that 
has fallen to the ground from all trees close to the site will be collected in amounts generally 
proportional to local abundance (Marston 2009; Shackleton and Prins 1992). This approach has 
been criticized owing to the highly anthropogenic nature of the remains (Asouti 2011; Asouti 
2013; Asouti and Austin 2005; Chabal 1992; Picornell Gelabert, et al. 2011; Scheel-Ybert, et al. 
2013; Wright, et al. 2015). Anthracological studies have highlighted problems with this 
hypothesis because the amount and diversity of available wood species also play a role in fuel 
acquisition. For example, in central Anatolia, wood charcoal assemblages from large slow 
accumulating middens show lower species diversity than single episode assemblages like hearths 
or ovens (Asouti 2013). While some burning events may use exotic fuel sources, in most regions 
of the world fuel species tend to be preferentially selected (but see Scheel-Ybert, et al. 2013). 
Wood collection is also culturally mediated. Cultural practices, the functional properties 
of wood and its availability, collectively influence which wood species are preferred for fuel 
(Picornell Gelabert, et al. 2011). Therefore, the taxa represented in site-based wood charcoal 
assemblages do not necessarily reflect the closest or easiest taxa to collect and cannot be 
considered simple reflections of the palaeoenvironment. Both of these critiques of PLE illustrate 
why it is impossible to separate wood charcoal assemblages from cultural practices. 
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Nevertheless, when used in conjunction with other records, wood charcoal assemblages can 
provide useful information that can help support local palaeoenvironmental reconstructions. 
Reconstructing past tree communities can be challenging. Most often, researchers 
combine historical, geological, and ecological data to infer past climax vegetation assuming that 
past tree communities were not affected by anthropogenic factors like deforestation and arboreal 
management (Atalay, et al. 2014; Zohary 1973). Climax vegetation models are often compared 
to current or reconstructed vegetation patterns to determine why variation from the climax 
vegetation model occurred (Atalay, et al. 2014; Zohary 1973). Determining the correct climax 
vegetation model is often difficult and subject to interpretation. For example, there are two 
theories about the influence of anthropogenic behavior on the woodlands of central Anatolia. The 
first hypothesis proposed by Woldring and Cappers (2001) states that before 8000 BP, wild 
orchard species (Pyrus eleagrifolia, Pyrus amydaliformis, Crataegus species, Cotoneaster 
nummularia, Prunus ursina, Prunus spinosa, Amygdalus orientalis, and Amygdalus balansae) 
were more dominant on the landscape, at which point oak woodlands outcompeted them due to 
changing climates in central Anatolia. By 4000 BP palynological records reflect the beginning of 
massive deforestation of oak woodlands. This deforestation was likely caused by human 
uprooting in an effort to clear land for agriculture. Once oak woodlands began to decline, wild 
orchard species were able to regenerate by colonizing marginal area where they survived as they 
were less in demand as a fuel source (Woldring and Cappers 2001).  
While Woldring and Cappers (2001) view the advancement of the oak woodlands around 
8000 BP as a product of climate change, Asouti and Kabukcu (2014) argue that the semi-arid oak 
woodlands of the Irano-Anatolian region are not “natural,” but replaced Rosaceae–Maliodeae 
savanna grasslands during the early Holocene via three anthropogenic modifications. First, 
89 
 
human exploitation of the grasslands for fuel and other resources during the Neolithic depleted 
the ecosystem. Ruminant grazing also limited savannah growth. At the same time, humans 
managed the oak population to enhance crown size and density enabling the oak woodland to 
expand (Asouti and Kabukcu 2014). This argument questions the ancient vegetation signatures 
typically used to reconstruct non-anthropogenic versus anthropogenic signatures. 
 Despite the limitations of wood charcoal assemblages for reconstructing 
palaeoenvironments, they are often employed in archaeology and are gaining popularity in 
Anatolian archaeology from all periods (Asouti 2003; Asouti 2013; Aytuğ 1988; Longford, et al. 
2009; Marston 2009; Marston 2013; Miller 2010b; van Zeist and Bakker-Heeres 1975; van Zeist 
and Bakker-Heeres 1974; Willcox 2002). Unsurprisingly, given the rarity of LC excavations in 
Anatolia, there is a paucity of LC anthracological studies. Anthracological analyses have been 
published for only four sites: Çayboyu, Korucutepe, Pınarbaşı, and Sos Höyük, but only samples, 
i.e. discrete contexts where wood was collected, from Çayboyu and Pınarbaşı are robust enough 
to provide useful reconstructions of human behavior. Below I summarize the charcoal contents 
from these sites.   
3.5.8.1. Çayboyu 
Çayboyu is located in the Euphrates catchment area of eastern Turkey (Willcox 1974). 
George Willcox (1974) conducted the anthracological analysis of 26 Chalcolithic samples. 
Quercus sp. was present in all samples. Ulmaceae (probably Celtis, but difficult to distinguish 
from Ulmus sp., especially fragments from twigs) was recovered from about half of the samples, 
Salicaceae (either Salix sp. or Populus sp.) was identified in about a quarter of the samples, and 
Juniperus sp. was found in about ten percent of the samples. Willcox (1974) also recorded the 
presence of Tamarix sp., Ficus sp., Acer sp., Fraxinus sp., and Pisacia sp. All of the species 
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identified from wood charcoal are present in contemporary regional pollen diagrams. The 
Quercus sp. frequencies in the wood charcoal are similar to the pollen data outlined above from 
the Lake Van core (Wick, et al. 2003). Willcox (1974) was hesitant to ascribe the relative 
abundance of taxa to cultural preference or environmental availability and does not interpret the 
results in terms of human or climatic factors. Nevertheless, the species from this period suggest 
more temperate climates. Such an assemblage may also reflect a preference for collecting wood 
in temperate, riparian microclimates. The large percentage of Ulmaceae fragments is notable 
since the Ulmaceae family is often underrepresented in pollen diagrams (Willcox 1974). It’s 
abundance in this assemblage suggests that it may have been more common in the LC 
environment and more important to LC people than the pollen data suggest. 
3.5.8.2. Korucutepe 
Korucutepe is located in eastern Turkey on the Altınova plain, east of Elâzığ. The LC 
charcoal assemblage included only ten specimens, and thus is too small to yield any meaningful 
information (van Zeist and Bakker-Heeres (1975). Three taxa were present: Ulmus sp., Populus 
sp., and Quercus sp. Like the samples from Çayboyu, Ulmus (n = 4), Populus (n = 3) and 
Quercus (n = 3) were the most abundant genera, which is not surprising given that the two sites 
are located in the same geographic region.  
3.5.8.3. Pınarbaşı 
Pınarbaşı is a Neolithic/Chalcolithic rock shelter located on the Konya Plain on the 
southeastern central Anatolian plateau. The ubiquity of taxa from the 8 Chalcolithic samples, 
dated to ca. 5725±65 14C years is as follows: Pistacia sp. (100%), Amygdalus sp. (100%), Celtis 
sp. (75%), Rhamnus sp. (50%), Rosa sp. (35%), Phragmites sp. (35%), Maloideae sp. (25%), 
Tamarix sp. (25%), Prunus sp. (10%), Quercus sp. (10%), Asteraceae sp. (10%), Clematis sp. 
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(10%), and Fraxinus sp. (10%) (Asouti 2003). These species are typical of park forest 
woodlands. The wood remains are also composed of species found in riparian ecosystems: 
Tamarix sp., Fraxinus sp., and Phragmites sp., which were likely collected from freshwater 
spring-fed pools and saline lake depressions fed by seasonal runoff (Asouti 2003:1198).  
The ancient wood species composition matches current woodland–steppe ecology. The 
wood charcoal fragments at Pınarbaşı derived primarily from small- and medium-sized round 
branches that could have been easily collected from the ground or removed from the tree without 
compromising growth and thus likely did not exert much pressure on the surrounding woodland. 
By not cutting trees, or only cutting trees sporadically, and thus encouraging regeneration of 
woodland patches, the inhabitants may have practiced woodland management and conservation, 
whether intentionally or not (Asouti 2003). Based on the presence of ash (Fraxinus sp.), wild 
plum (Prunus sp.), Lamiaceae and Asteraceae shrubs that are no longer present in the region, 
Asouti (2003) infers that it was moister during the Neolithic/Chalcolithic than today. The 
anthracological record also documents a few taxa (Amygdalus sp., Celtis sp., Rhamnus sp., 
Tamarix sp., Fraxinus sp., Phragmites sp., Prunus sp.) that do not appear in pollen from Eski 
Acıgöl (Woldring and Bottema 2001–2002) or any other pollen cores from southwest Anatolia 
(Bottema and Woldring 1984). This discrepancy is likely explained by the small pollen dispersal 
ranges (Pistacia sp.) of some species, especially those that are insect, rather than wind, pollinated 
(e.g. Rosaceae, Maloideae, Celtis sp., Acer sp. are primarily insect pollinated), and possibly by 
the differences in elevation between Pınarbaşı and Eski Acıgöl. The anthracological remains thus 
provides a more diverse record of the past environment of the Konya Plain (Asouti 2003). 
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3.5.8.4. Sos Höyük 
The published anthracological pilot study at Sos Höyük, located in the Erzurum Province 
of northeastern Turkey, focused on environmental reconstruction during the Late Chalcolithic, 
Middle Bronze Age (MBA), and Iron Age (IA). One loci from each period was analyzed, but 
since the sample size was so small, none of the patterns in the analysis can be considered 
representative. Three taxa, Pinus cf. sylvestris, Salicaceae, and Quercus sp., were identified in 
the LC sample, dated to 3500–3000 B.C.E. (Longford, et al. 2009). The Salicaceae remains were 
the most numerous (n=38, 76% of the assemblage), followed by Pinus cf. sylvestris (n=10, 20% 
of the assemblage), and Quercus (n=2, 4% of the assemblage) (Longford, et al. 2009). The 
assemblage from Sos Höyük was similar to the assemblages recovered from Çayboyu and 
Korucutepe, sites that also lie in the Eastern portion of Anatolia, but significantly south of Sos. 
 
3.6. Discussion 
Traditionally, the LC period in Anatolia has been characterized as the first occupation 
period where humans deforested in the local environment beyond its ability to regenerate (van 
Zeist and Woldring 1978; van Zeist, et al. 1975; Willcox 1974). This assumption is not supported 
by the palaeoclimate and palaeoenvironmental record presented here. Instead the record reflects 
the presence of a wetter, more humid climate during most of the LC (ca. 6000–5200 BP) 
followed by a rapid shift to more arid conditions in the last few hundred years of the LC (Table 
3.2, Table 3.3). 
Between 6000–5000 BP the climate was quite volatile with at least one rapid climate shift 
around 5200 BP characterized by warm, arid conditions at low elevations and much cooler, 
wetter conditions at higher elevations (Bond, et al. 1997; Brooks 2012; Mayewski, et al. 2004) 
93 
 
The δ18O and δ13C values from Gölhisar Gölü lake sediments indicate that between 6800–5200 
BP the climate was wetter than today, but there was a period of increased aridity between 5200 
BP and 3700 BP (Eastwood, et al. 2007). The Konya basin also saw a rapid shift from wet to 
drought conditions around 5600 BP based on sediment analysis from dune cores (Fontugne, et al. 
1999). At Tecer Gölü, sedimentology analysis revealed a similar pattern: an early period of 
climatic instability and increased evaporation between 5900 BP and 5850 BP was followed first 
by a climatic optimum with increased precipitation between 5850 BP to 5250 BP, and then more 
suddenly by drought conditions between 5250 BP and 4950 BP (Kuzucuoğlu, et al. 2011). At 
Eski Acıgöl, pollen, δ18O, and sedimentary charcoal records indicate that oak woodlands were 
dominant around the lake from 6000 to 5000 BP, when arboreal pollen decreased and a period of 
aridity began (Turner, et al. 2008). The only palaeoclimate record that does not evidence a period 
of drought near the end of the 4th millennium BP derives from Van Gölü where the pollen, δ18O, 
and Mg/Ca ratios all indicate a climatic optimum during the LC (Table 3.3). However, Van Gölü 
is located in the Eastern Continental region that regularly receives more precipitation than 
western, central, or southeastern Anatolia (Türkeş, et al. 2009), so the 5200 BP aridity event may 
have had a less noticeable impact there. Alternatively, the signature reflected in Van Gölü’s 
cores may be more closely tied to the increased wet and cool climatic signature of higher 
latitudes. 
In terms of wood availability and exploitation during the LC, the pollen records from 
Akgöl Gölü, Beyşehir Gölü, Karamik Batakiğ, Ova Gölü, Pinarbaşi Gölü and Basin, Söğüt Gölü, 
Abant Gölü, Kaz Gölü, and Yeniçağa Gölü, Eski Acıgöl and Van Gölü suggest that the 
distribution of coniferous forests and oak woodlands alternated across Anatolia based on climate 
and elevation (Table 3.2). The arboreal communities seem to have withstood the impacts of 
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human exploitation until around 5200 BP when conditions dried very quickly. No evidence 
shows that human populations shifted their wood use patterns, but the rapid onset of arid 
conditions would have significantly impeded wood regrowth in coniferous forests, oak 
woodlands, and riparian environments. So, while it is possible that the deforestation of Anatolia 
began in the LC, the pollen records from Akgöl Gölü, Eski Acıgöl, Pinarbaşi Gölü, Yeniçağa 
Gölü, and Van Gölü indicate that it did not reach Bronze Age levels. 
The pollen record barely registers any human modification of the environment around the 
coring sites before 4000 BP despite archaeological evidence that humans had lived in those areas 
for thousands of years (Bottema and Woldring 1984; Woldring and Bottema 2001–2002). The 
anthracological evidence may explain the delay between archaeological and palynological 
evidence. It shows that humans were exploiting riparian environments quite heavily, perhaps 
preferentially. Not only do these riparian areas form a smaller percentage of the total arboreal 
pollen in the region, but the riparian species are often under-represented in lake sediment cores 
due to their pollination patterns. Both of these factors reduce the scale of the riparian signature in 
pollen found in lake sediment cores, suggesting that the signature of anthropogenic wood use 
during the LC is obscured in lake cores. Only when humans begin to exploit the dominant wood 
species in the region later in the Bronze Age is their behavior clearly reflected in the pollen 
cores. 
This summary of palaeoenvironmental data for Anatolia from 6000–5000 BP 
demonstrates why multiple lines of evidence are necessary to reconstruct past environments. 
Additionally, it reinforces the fact that for prehistoric Anatolia, multiple lines of evidence must 
be considered since proxies from lake cores reflect the predominant environment of the 
catchment area and anthracological evidence suggests environmental niche areas were being 
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exploited in the LC as well. In Chapter 7, the archaeobotanical data from Çadır will be 
interpreted to see how the population at Çadır adapted their plant use and subsistence patterns 
during the more arid period at the end of the 4th millennium B.C.E. 
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3.7. Tables 
Table 3.1: Extreme Maximum, Minimum and Average Temperatures Measured in Celsius (°C) for 
Yozgat province. 
Temperature averages from the Turkish State Meteorological Service (1998–2017) and 
precipitation averages for 39° 36′ 22″ N, 35° 15′ 41″ E Alişar Höyük. 
 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Maximum 
Temp. (°C) 
15.4 17.3 25.0 29.5 30.0 33.1 38.8 37.2 33.9 30.1 22.9 18.2 
Minimum 
Temp. (°C) 
-23.7 -24.4 -20.6 -12.6 -3.0 -0.4 3.0 3.7 -1.2 -6.8 -15.7 -20.2 
Average 
Temp. (°C) 
-1.8 -0.8 3.0 8.5 13.1 16.8 19.7 19.8 15.6 10.3 4.6 0.5 
Precipitation  
(mm) 
49.0 42.7 47.2 51.6 57.5 39.7 11.8 7.4 13.9 30.6 41.5 52.6 
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Table 3.2: Summary of the changes in the pollen assemblages within 11 pollen cores. 
Each environmental change happens approximately where the text is placed on the core. The arrows indicate that the summarized 
pollen assemblage zone continues beyond the chart. 
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Table 3.3: Summary of the climate data from the multiproxy cores focusing on the period 
between 6000–5000 BP. 
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3.8. Figures 
 
 
Figure 3.1: Plan of the sites mentioned in the chapter. 
Triangles are lacustrine sediment cores, stars are exclusively pollen cores, and circles are 
archaeological sites with wood charcoal reports. Base map courtesy of Alexia Smith. 
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Figure 3.2: The map of precipitation zones in Turkey. 
BLS: Black Sea; MRT: Marmara Transition; MED: Mediterranean; MEDT: Mediterranean 
Transition; CMED: Continental Mediterranean; CCAN: Continental Central Anatolia; CEAN: 
Continental Eastern Anatolia. From Türkeş, et al. (2009). Base map courtesy of Alexia Smith. 
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Figure 3.3: Plan of Turkey illustrating the Thornwaite climate classification based on water 
budget and energy. 
From Tutkun and Özel (2016:2271).  
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4. Archaeology of Central Anatolia during the Late Chalcolithic 
 
 Introduction 
This chapter describes the LC settlements in central Anatolia to set the stage for the 
interpretation of the archaeological remains from Çadır Höyük. Comparative data is available 
from 11 LC sites in central Anatolia: Alaca Höyük, Alişar Höyük, Bağbaşı, Beycesultan, 
Çamlıbel Tarlası, Canhasan, Demircihöyük, Gözlü Kule, İkiztepe, Kuruçay, and Orman Fidanlığı 
(Figure 4.1). First, the accepted chronological data for the LC are presented. Next, archaeological 
remains from each site are summarized focusing on the specific architectural, burial, 
interregional interaction, and subsistence practices. Finally, the key cultural characteristics 
(architecture, ceramics, and metallurgy) of the Late Chalcolithic in central Anatolia are 
summarized. In the follow chapter, Chapter 5, the social and cultural implications of these shared 
characteristics will be discussed in relation to the evidence for interregional interaction and the 
relationship that central Anatolia shared with the Uruk system during the LC. In subsequent 
chapters, the evidence summarized in this chapter and Chapter 5, along with the 
palaeoenvironmental and climatological evidence from Chapter 3, and the data from Çadır 
Höyük (outlined in Chapters 6 and 7), will be integrated with Anatolian patterns of plant use and 
social complexity during the LC in Chapter 8. 
 
 Late Chalcolithic Chronology  
The Chalcolithic period spans approximately three millennia, from ca. 6000 to ca. 3000 
B.C.E. and is subdivided by Schoop (2005; 2011) into three phases: Early (ca. 6100–5500 
B.C.E) , Middle (ca. 5500–4250 B.C.E), and Late Chalcolithic (4250–3000 B.C.E.). For the 
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purposes of this dissertation, I use the 4000–3000 B.C.E. range for the Late Chalcolithic to 
facilitate comparisons between different data sources. 
Although Schoop’s (2005) chronology is relatively new, it is widely accepted because it 
combines data from ceramic typologies and radiocarbon dates. Before Schoop (2005) published 
his chronology, the Chalcolithic chronology was riddled with dating problems including a 
reliance on inaccurate ceramic typologies, misinterpreted radiocarbon dates, and debates over the 
chronological nomenclature (Schoop 2005; Schoop 2011). 
Traditionally, dating relied on matching ceramic typologies from newly excavated sites to 
two cornerstone LC assemblages excavated from Beycesultan in southwestern Anatolia and 
Alişar Höyük in north central Anatolia. It was believed that each typology represented an 
unbroken trajectory from the LC to the EBA (Schoop 2011). When ceramics from the 
southwestern site Kuruçay were excavated and they did not match any known forms from 
neighboring Beycesultan, it was hypothesized that Kuruçay was a Middle Chalcolithic site that 
pre-dated the occupation at Beycesultan and the Late 4th millennium radiocarbon date from the 
site was an anomaly (Duru 1996). Similarly, Canhasan was dated to the late 4th millennium based 
on its ceramic typology (French 1998). The original excavators of Beycesultan divided the LC 
into four sections that encompassed the entire chronological range from around 4200 B.C.E to 
the beginning of the EBA I. When Schoop (2005) reanalyzed the ceramic assemblage from 
Beycesultan and radiocarbon dated the site for the first time, he observed that the LC/EBA 
sequence was disrupted and the excavated levels dated only to the first half of the fourth 
millennium B.C.E. Schoop (2005) reassigned Beycesultan’s dates to ca. 3800–3500 B.C.E. 
(Table 4.1) which resolved the anomaly between the radiocarbon dates and the ceramic typology 
at Kuruçay (now dated after Beycesultan) and clarified the ceramic sequence for the entire region 
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(Schoop 2005; Schoop 2011). Similarly, when Canhasan was radiocarbon dated for the first time, 
it became clear the site belonged to the Middle Chalcolithic period (Thissen 2002). 
Alişar Höyük’s ceramic chronology also posed problems for regional chronology 
building because it seemed to be restricted to a short chronological period and a very local 
regional area. The types in the LC Alişar assemblage do not continue much beyond the EBA at 
Alişar or other sites and few other sites in Anatolia, besides Çadır, have yielded similar styles. 
Furthermore, it is unclear when the distinctive LC ceramic types first developed in the region 
since the Late Chalcolithic is the earliest time period excavated at Alişar. With Schoop’s (2005) 
more robust chronology, this problem of a very small cultural radius for an essential ceramic 
typology is no longer as detrimental to dating the LC as it once was. 
The real strength of Schoop’s chronology is that it relies on both ceramic typology and 
radiocarbon dates. It is clear from the discussion above that chronology based only on ceramic 
typologies can fail when discontinuities in the archaeological record are not identified or where 
typologies have a wide geographic spread. Radiocarbon dates, unlike ceramic typologies, are 
reliant on an independent universal standard, the radiocarbon calibration curve, that makes the 
dates much more reliable. During the LC, radiocarbon dating is reliable since the radiocarbon 
calibration curve is fairly steep with few peaks and thus the maximum uncertainty is only a few 
hundred years (Reimer, et al. 2013). However, some limitations prevent archaeologists from 
relying solely on radiocarbon dates to determine site chronologies: 1) radiocarbon dating is 
expensive; 2) wood and charcoal were often reused during ancient times so the date of the wood 
may be older than materials associated with it; and 3) samples can no longer be exported, but 
there are few reputable radiocarbon labs in Turkey. Radiocarbon discrepancies, usually related to 
the old wood problem, have occurred at Çadır as well as at more well-known and regionally 
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important sites like Çatalhöyük. At Çadır, multiple radiocarbon samples were taken from Iron 
Age contexts but had Late Bronze Age or Early Bronze Age dates suggesting that the Iron Age 
population was reusing old, buried charcoal (Steadman, et al. 2017). This issue could have been 
resolved by using seeds for AMS dating. Similarly, at Çatalhöyük the wood that Mellaart chose 
to send for radiocarbon dating was from the interior of a post that reflected the date when the tree 
was living rather than the date when it was used by humans, resulting in a 500-year discrepancy 
(Thissen 2002). Furthermore, since 2015, it has not been possible to date any of the new contexts 
at Çadır because of new governmental regulations that restrict the export of archaeological 
materials. The combination of these issues makes it more and more imperative to find a dating 
schema that does not rely solely on radiocarbon dates. 
To supplement the ceramic and radiocarbon dating models that most archaeologists use, 
Özbaşaran and Buitenhuis (2002) and Yakar (2011) have proposed two different dating schemas 
that attempt to link multiple lines of archaeological evidence including subsistence data, pottery 
and lithic technology, settlement patterns, architecture, and burial customs to chronological 
periods. These models were proposed as holistic approaches to chronology that use multiple 
types of archaeological materials to detect cultural shifts instead of relying solely on ceramics. 
While changes in ceramics are culturally mediated, ceramic typology changes are not 
representative of all cultural changes. For example, architectural styles can shift while ceramic 
typologies do not. Özbaşaran and Buitenhuis (2002) go as far as to reclassify the chronological 
periods from the more traditional “Three Age System” for the Neolithic (Neolithic, Aceramic 
Neolithic, Early Chalcolithic, Middle Chalcolithic) to a chronology that uses regionally specific 
Early Central Anatolian language (Early Central Anatolian Periods I–V) to create a precise 
dating schema that allows for better control over the cultural definition of each period and 
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subperiod. Özbaşaran and Buitenhuis (2002) argued that the cultural shifts associated with the 
traditional periods are more representative of Levantine than Anatolian data. By using the same 
names for the prehistoric periods, scholars often grouped the data from the Levant and Anatolia 
despite significant regional differences. 
Yakar (2011) suggested a more holistic system that placed cultural shifts in chronological 
order. For example, he argued that the Late Chalcolithic was characterized by the following 
cultural shifts from around 4000 B.C.E to 3000 B.C.E: intensification of interregional interaction 
and acculturation; consolidation of traditional agropastoral economies by village administrations; 
possible emergence of settlement hierarchies in clan controlled/tribal territories; and the location 
of villages in proximity to natural routes of communication. Scholars could use multiple lines of 
evidence to determine the relationship between these cultural shifts and the stratigraphy to date 
the site. Yakar was less perturbed by the traditional Three Age System language, so he kept it. 
The two proposed schemas have the advantage of linking evidence for important social change 
such as complexity, architectural change, and exchange patterns to technological shifts like 
changes in ceramic and lithic technology (Yakar 2011). 
While restructured chronological schemas are more flexible and tailored to the region 
they were created for, they have a few drawbacks. First, old data are more difficult to work with 
since they need to be reconsidered within the new schema and they may not conform to the 
criteria for re-dating. Second, chronologies that depend on multiple lines of evidence are biased 
towards finds recovered through excavation and are not always relevant to material found 
through survey. To this end, Yakar’s regional development schema is often used as a secondary 
or tertiary line of evidence to support chronological evidence based on Schoop’s chronology. 
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Therefore, this study uses Schoop’s chronological dates that are supported with Schoop’s 
ceramic typology and Yakar’s trajectory of cultural shifts (Table 6.2). 
 
 Geographic Boundaries of the LC Sites in Central Anatolia 
Archaeological sites in Anatolia are often grouped and described based on their 
geographic region (i.e. central Anatolia, Cilicia, eastern Anatolia, etc.). As discussed in Chapter 
3, there are seven climate regions in modern Turkey (Figure 3.2). The boundaries between the 
climate regions, especially those that cross central Anatolia, are often defined by mountain 
ranges. Because of this, cultural regions tend to follow geographic patterns for the most part. 
During the LC, observable differences exist between northern Mesopotamia in southeast 
Anatolia and central Anatolia, a boundary fairly clearly marked by the Taurus Mountains 
(Sagona 2011; Schoop 2011; Selover 2015; Steadman 2011). There are also differences between 
the Aegean influenced Anatolian cultures of the west coast and the central plateau. These are 
defined by elevation changes and access to the Mediterranean Sea (Schoop 2011; Steadman 
2011; Yakar 2011). However, due to the paucity of LC excavations on the central Anatolian the 
borders of “central Anatolia” are often extended beyond its environmental borders, especially to 
the north and south to create a larger cultural zone (Steadman 2011) (Figure 4.1). If the cultural 
borders of central Anatoli were not extended, only 6 LC sites would be available for comparison: 
Alaca Höyük, Alişar Höyük, Çamlıbel Tarlası, Canhasan, Demircihöyük, and Orman Fidanlığı. 
Important sites such as Beycesultan, Canhasan, Gözlü Kule/Tarsus, İkiztepe, and Kuruçay would 
be excluded. This study adopts that larger region to include sites from central and southwestern 
Anatolia, parts of Cilia, and the Black Sea coast, that are regionally close and traditionally 
108 
 
important sites for comparison to LC Çadır. For ease of reference this expanded cultural zone 
will still be referred to as central Anatolia. 
 
 Sites 
In order to document the range of archaeological evidence for LC occupations of central 
Anatolia, a summary of excavated LC sites in the region is presented here. Data from Çadır is 
presented in detail in Chapter 6. The geographic location of each site is illustrated in Figure 4.1 
and the chronological dates of LC exposures from each site are provided in Table 4.1. The 
presentation of central Anatolian LC sites focuses primarily on factors that are important to my 
analysis of social complexity and plant use to provide the broader social context for my 
interpretations of plant use in Chapter 5 and 8. Specifically, I detail evidence for architecture, 
burials rituals, subsistence, and interregional interaction at each site. Very few sites have 
published discussions and details on all four topics, but most sites have at least some 
architectural evidence. The sites are presented according to rough regional categories: Central 
Anatolian Sites—Alaca Höyük, Alişar Höyük, Çamlıbel Tarlası, Canhasan, Demircihöyük, and 
Orman Fidanlığı; Southwestern Anatolian Sites— Bağbaşı, Beycesultan, and Kuruçay; Southern 
Coastal Site— Gözlü Kule, and a Black Sea Site— İkiztepe. 
4.4.1. Central Anatolian Sites 
4.4.1.1. Alaca Höyük 
Alaca Höyük was first excavated in 1908 by Hugo Winkler and Makridi Bey (Gürsan-
Salzmann 1992), from 1935–949 by Remzi Arık (Yakar 1985), and by Hâmit Z. Koşay and 
Mahmut Akok between 1962 and 1968 (Koşay and Akok 1973). The site is still under excavation 
today by Aykut Çinaroğlu. Alaca is located 50 km southwest of Çorum, north of Yozgat (Yakar 
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1985) and measures 310 m × 227 m, rising to a height of 16 m atop a natural hill (Gürsan-
Salzmann 1992). The early excavations identified four cultural layers: the Late Chalcolithic 
period, the Early Bronze Age, the Late Bronze Age/Hittite Empire, and the Iron Age/Phrygian 
period (Koşay and Akok 1973). The site is best known for the Late Bronze Age/Hittite Empire 
remains including the Sphinx Gate and the royal cemetery from the Early Bronze Age (Gürsan-
Salzmann 1992). 
The LC cultural remains were found in Levels 14–9 at Location I and Levels 12–9 at 
Location II. The Location I excavations were very limited and were less rigorously recorded than 
the larger Location II excavations. Unfortunately, the stratigraphic relationship between these 
two areas was not determined, so it is unclear how the recorded levels in each trench relate to 
one another (Gürsan-Salzmann 1992). Early LC levels in both locations contained small, 
individual two-room domestic spaces with hearths often associated with courtyards or rooms. 
The walls were made of wattle-and-daub and foundations were manufactured from small stones. 
Later LC levels exposed walls made out of standardized mudbricks set atop larger stone 
foundations. The floors were paved with bricks and each room had an interior hearth. Roofs were 
constructed from woven reeds packed with pebbles and then plastered. Both earlier and later 
architectural styles had plastered walls (Gürsan-Salzmann 1992). Non-elite burials under the 
floors were found in both locations (Gürsan-Salzmann 1992). No subsistence data have been 
published for Alaca Höyük. 
4.4.1.2. Alişar Höyük 
Alişar Höyük is a multi-period site occupied from the Late Chalcolithic through the Iron 
Age and later reused as Late Roman and Byzantine cemetery. The site was excavated between 
1927 and 1932 by Hans Hemming von der Osten who concentrated primarily on the summit of 
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the mound (von der Osten and Schmidt 1930). The site was briefly reopened in 1993 by a team 
led by Ron Gorny, but excavations did not continue past 1993 when it became clear that Çadır 
Höyük was under threat of flooding and excavations were more pressing at Çadır (Gorny, et al. 
1995). Alişar, located approximately 45 km southeast of Yozgat, measures 245 m × 145 m and 
rises to 30 m. It’s surrounding terrace measures approximately 520 m × 350 m and rises 5 to 8 m 
above the surface of the plain. Chalcolithic remains were found in only a very small area at 
Alişar Höyük—at the bottom of a 29 meter deep trench cut into the southern slope of the mound, 
labeled levels 19–15 (von der Osten 1937). Since the excavations at Alişar were the first in the 
region to employ stratigraphic excavation techniques, material culture from the site has helped 
inform the chronology of Central Anatolia (Gorny 1990; Patterson 1937; Schoop 2011).  
The architecture assigned to the Chalcolithic period at Alişar Höyük, labeled as the 
Copper Age, was very scant. Only levels 16 and 15 yielded significant architecture, although a 
stone pavement was excavated in levels 19–17 (von der Osten 1937). None of the excavation 
exposures in these early levels were large enough to capture the full architectural plans of 
buildings. Nevertheless, it is clear that the LC buildings were rectangular in shape and made 
primarily of mudbrick although they also included wood and stone elements. Nearly circular 
hearths, earthen floors, and pits were also exposed (von der Osten 1937). The settlement was 
probably surrounded by an earthen or mudbrick wall (von der Osten 1937). 
The Chalcolithic burials from Alişar include flexed burials interred in stone or wood 
boxes, pots, or directly in the earth. The majority of the dead were children buried beneath house 
floors, although one fetus was buried in a pot (von der Osten 1937).  
Based on its ceramic typology, von der Osten hypothesized that Alişar’s Chalcolithic 
culture was influenced by cultures from the Danube region and the “Black Earth” culture from 
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the Bosporus. These cultural connections differ from those at Troy which was part of the Aegean 
cultural network and sites to the southeast which formed part of the Mesopotamian cultural 
network (von der Osten 1937). Schoop’s (2005) re-examination of LC ceramics across central 
Anatolia placed the Alişar assemblage within the eastern Anatolian tradition. 
A number of interesting archaeobotanical observations derive from Alişar. A single grain 
from the Chalcolithic deposits was identified as bread wheat, a species similar to Triticum 
sphaerococcum, (Indian dwarf wheat) now classified as Triticum aestivum sphaerococcum. This 
grain was used to argue for the use of free-threshing wheat during the LC (Bayles, et al. 1937). It 
is now considered impossible to identify Triticum aestivum and Triticum durum to species based 
on the morphology of the seed alone, although both these seeds are examples of free-threshing 
wheat (Hillman, et al. 1996). Macro- and microscopic examination of preserved textiles from the 
site revealed that flax was used to make textiles (Fogelberg and Kendall 1937). Hand-picked 
wood charcoal fragments from Chalcolithic deposits have been identified as elm, probably 
Ulmus campestris L., and fragments from a box were identified as Quercus sp. (oak) bark 
(Record 1937). Bryan Patterson (1937) identified deer, goat, sheep, ox, and pig in the 
Chalcolithic levels. The Ovis sp. (sheep), Capra sp. (goats), and Bos sp. (cattle) were 
domesticated, Cervus sp. (deer) and Sus sp. (pigs) were hunted, and shellfish were eaten and 
sometimes used for decoration. There is evidence for the manufacture of reed mats and leather 
goods as well (von der Osten 1937). 
4.4.1.3. Çamlıbel Tarlası 
Çamlıbel Tarlası was excavated, by Ulf-Dietrich Schoop, between 2007 and 2009 as part 
of the Istanbul Section of the German Archaeological Institute and Edinburgh University as part 
of the Boğazköy Project (Schoop 2015). The site is located on a low, sloping plateau in the 
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Karakeçili valley and is divided into a high, steeply sloping eastern section and a lower, flatter 
western section. During the LC, a slow flowing stream periodically flooded the plateau. The site 
covered approximately 50 m × 50 m at its largest extent and was occupied exclusively during the 
LC between 3590 B.C.E. to 3470 B.C.E. based on two radiocarbon dates. The Chalcolithic 
deposits contain evidence for seven distinct phases (starting with ÇBT I, followed by ÇBT II, 
First Phase of Ephemeral Use, ÇBT III, Second Phase of Ephemeral Use, ÇBT IV, Third Phase 
of Ephemeral Use) (Schoop 2015). The occupation at Çamlıbel alternated between short lived 
settlements with permanent habitation (ÇBT II, III, and IV) and non-residential use (ÇBT I, and 
the First and Second Phases of Ephemeral Use) that lack continuous deposits (with the exception 
of the phase ÇBT I) (Schoop 2015). After the site was abandoned in ÇBT IV, it was still used for 
ephemeral activities (in a phase labeled the Third Phase of Ephemeral Use) and as a burial place 
for adults and children. The last ephemeral use phase was disturbed by modern agricultural 
activities (Schoop 2015). 
Schoop (2015) hypothesizes that the settlement’s primary purpose was to produce and 
process metal, particularly copper, since all stages of the metallurgical process, from transport to 
manufacturing, are present at the site during multiple use phases including ÇBT I, III, and IV. 
Çamlıbel Tarlası occupation phase I (ÇBT I) was characterized by a number of pyrotechnic 
activities indicative of charcoal production and copper smelting in bowl furnaces (Schoop 2015). 
Charcoal is a necessary fuel for copper smelting because, unlike wood, it can achieve the high 
temperatures necessary to melt metal (Horne 1982). 
Evidence for agricultural activities at Çamlıbel Tarlası includes a possible grain storage 
structure with a suspended floor and lithic blades with silica sheen. A grave of a 30–40-year-old 
male was also associated with this occupation phase. Based on the agricultural and burial 
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evidence, the excavators hypothesize that during ÇBT I, the site acted as a non-residential camp 
removed, but not far away, from a the main settlement elsewhere, likely Yarikkaya (Schoop 
2015). This use pattern was repeated twice more, once between the permanent residence periods 
ÇBT II and ÇBT III, and once between ÇBT III and ÇBT IV (Schoop 2015). There was also 
evidence for metallurgy in the form of bowl furnaces and copper slag in ÇBT III and ÇBT IV. 
The permanent architecture in ÇBT II, ÇBT III, and ÇBT IV included primarily free-
standing houses constructed on small, stepped terraces with the back wall built into the hill. The 
back “subterranean” walls were made of stones while the free-standing walls were made of 
molded, tamped mudbrick, or pisé. All houses appear to have a single story and well-defined 
floors. While each occupation phase was built on top of the previous occupation phase, the old 
structures were rarely re-used except in one notable case that will be discussed below. In ÇBT III 
and ÇBT IV, paved courtyards accompanied large house, or linked them, and in ÇBT IV there is 
evidence for multiple activities in the courtyard including a large, covered square oven, a large 
vessel sunk into the ground, chipped stone fragments, broken crucibles, and a large amount of 
slag suggestive of metal production and use (Schoop 2015). The second distinctive architectural 
feature of ÇBT IV was the construction of a boundary wall, indicated by the recovery of two 
sections of the 50 cm wide river pebble foundation along the southern and northern boundaries. 
Since the foundations of the wall were not particularly sturdy or wide, Schoop (2015) 
hypothesizes that it was not built for defense, but to secure livestock against wolves or other 
predatory animals. ÇBT II and ÇBT III occupations were swept clean before abandonment 
(Schoop 2015). 
The most unusual and largest structure at Çamlıbel Tarlası was built during ÇBT III on 
top of the purposefully clay-filled remains of a northern ÇBT II structure. This ÇBT III structure 
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was the only building to reuse previous foundations at the site. The new structure kept the same 
architectural style but doubled the width of the interior of the stone and pisé structure, increased 
the width of each individual wall, and added two interior pillars that rested on the remains of the 
ÇBT II walls. The excavators believe this remodeling, especially the addition of pillars, 
purposefully linked the new construction to the older house and was not a structural necessity 
(Schoop 2015). A courtyard with a stone wall was built to the west of this large structure and a 
series of 5 floors (a plaster floor, a red painted plaster floor, and three compacted earth floors), 
was uncovered, the largest sequence of floors from Çamlıbel Tarlası. A number of objects with 
possible ritual connotations were found near the structure including arranged cattle bones in the 
northern part of the building, an anthropomorphic figurine, a casing mold for ring-shaped 
figurines, and a terracotta bull’s head. When abandoned, the structure and the courtyard was 
cleaned out and burnt down in a deliberate act of closure, unlike the other structures of the site 
that were not burnt before abandonment (Schoop 2015).  
Most of the burials found at Çamlıbel were of infants and children dated to the ÇBT II 
occupation. The majority of ÇBT II burials were found outside of buildings; only a few were 
subfloor burials. Infants and children under 4 or 5 were buried in jars with the opening covered 
by another vessel. Children older than 5 were buried in pit graves in the flexed hocker position 
with their heads towards the south and their faces towards the east (Schoop 2015). 
Based on preliminary zooarchaeological studies of 2500 identifiable specimens, the 
inhabitants of Çamlıbel Tarlası relied primarily on domesticated animals (Bartosiewicz and 
Gillis 2011). Bos sp. was the dominant species making up about 50% of the assemblage. Sus sp. 
formed about 30% of the assemblage, and Ovis sp. and Capra sp. made up only about 15% of the 
assemblage. Bartosiewicz and Gillis (2011) argue that the large proportion of Sus sp. in the 
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assemblage in every phase, indicates the presence of forests around the site. Tooth wear and 
eruption data indicated that many of the cattle lived to old age, suggesting that they were 
possibly used for traction. The mortality profiles for sheep and goat also suggest dairy and wool 
production goals (Bartosiewicz and Gillis 2011). 
A preliminary archaeobotanical analysis was conducted on 25 samples from a mix of ash 
deposits and internal and external floors dating to the ÇBT I, II, III, and IV phases 
(Papadopoulou and Bogaard 2011). Papadopoulou and Bogaard (2011) found that Triticum 
monococcum L. (einkorn), Triticum dicoccum Schrank/new glume wheat (emmer), Hordeum 
vulgare L. (hulled barley), Lens culinaris Medik. (lentil), and Vicia ervilia [L.] Willd. (bitter 
vetch) were the primary crops at Çamlıbel Tarlası. Triticum aestivum L./durum L. (free threshing 
wheat), Cicer arietinum L. (chickpea), Lathyrus sativus L./circera L. (grass pea), Lathyrus 
ochrus [L.] DC. (Spanish vetchling), and Linum sp. (flax) were also recovered though none were 
abundant enough to suggest deliberate cultivation. The assemblage was dominated by weed 
seeds, particularly from Lolium L. (rye grass). Further investigation into whether the weed 
assemblage entered the archaeobotanical assemblage through dung fuel use or as fine sieving 
discard was not undertaken. Papadopoulou and Bogaard (2011) argue that the archaeobotanical 
data indicate that the inhabitants at Çamlıbel Tarlası were exploiting well established small scale 
arable land and wild plant resources. 
4.4.1.4. Canhasan 
Canhasan was excavated between 1961 and 1967 by David French (French 1998; 2005; 
2010; 1962; 1963; 1964; 1965; 1966; 1967; 1968; French, et al. 1972). The site is located 13 km 
northeast of Karaman and consists of three mounds: I (the largest), II, and III. The mounds were 
occupied primarily from the early Neolithic through the Late Chalcolithic with sporadic 
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encampments during the Iron Age and Byzantine. Late Chalcolithic remains were found only on 
Canhasan I where 16 10 m2 trenches subdivided into four 5 m2 trenches were excavated 
beginning on the highest point on the northern end of the site (French 1998). 
Layer 1 of Canhasan had been dated to the fourth millennium B.C.E., but recent analyses 
have called this interpretation into question. Thissen (2002) re-evaluated the C14 dates to argue 
that Canhasan Layer 1 was actually Middle Chalcolithic (ca. 6000–ca. 5650 Cal B.C.E. and ca. 
5300–ca. 5150 Cal B.C.E). Since Canhasan I has traditionally been included in the comparanda 
for the LC central Anatolian data, it is presented here despite the possible temporal reassignment 
(Table 4.1). 
The architecture traditionally assigned to the LC consisted primarily of small, irregular 
rectilinear structures made of small mud bricks built after a period of abandonment at the site. 
The architecture showed signs of rapid remodeling especially the interiors of structures that were 
often plastered and resurfaced often. The buildings were generally free standing, were built on 
mudbrick foundations, and separated by courtyards. The courtyards contained ovens, small 
enclosures or storage bins. There were areas for domestic animals to be kept either close to or 
inside the houses, as well larger rooms for domestic activities in general. After the LC, the site 
was abandoned and only used intermittently thereafter (French 1998). 
Based on the pottery and small finds, it was argued that the inhabitants of Canhasan 
participated in both local and regional trade networks. Common materials were traded locally, 
while rare items including luxury goods, were traded over longer distances that entailed larger 
higher costs within regional networks. Pottery and obsidian likely came from the southern 
Anatolia plateau around Hasan Dağ, pottery and marine shells may have originated from the 
Mersin region, and Halaf pottery and ivory could have come from Syria. Canhasan shared the 
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same pottery and lithic tradition as other sites situated within a 25–30 km radius, a distance that 
could have been traversed in one day (French 2010). The only subsistence studies conducted on 
Canhasan materials were for Neolithic or Aceramic levels (Hillman 1968; Renfrew 1968). 
4.4.1.5. Demircihöyük-Sarıket 
Demircihöyük -Sarıket (hereafter referred to as Demircihöyük) was excavated between 
1975 and 1978 under the direction of Manfred Korfmann (1987; Seeher 2012). The site is 
located 16 km southwest of Sinop near Demircıköy in the Eskişehir plain (Seeher 2012; Yakar 
1985) and measures 80 m in diameter. The mound is 5 m tall with 11 m of cultural deposit at its 
thickest point. Excavating the earliest deposits was difficult because the modern water table had 
risen and submerged the lowest deposits. Originally, the mound was larger but a stream on the 
western edge eroded part of it away. The site was occupied from the Neolithic through the 
Roman period with substantial occupation during the Early Bronze Age and fragmentary 
evidence for occupation during the Neolithic, Early Chalcolithic, LC, Middle Bronze Age, 
Hellenistic, and Roman periods (Selover 2015).  
The LC occupation was exposed in two deep soundings on the eastern side of the mound 
that penetrated beneath the water level (Seeher 2012). A small amount of architecture was 
observed in only one of the trenches, including a LC mudbrick wall without stone foundations. 
Fragments of human humeri and femora were also excavated from the profile and probably 
belonged to a burial. Ultimately, excavation in the area had to be abandoned due to safety 
concerns (Seeher 2012). 
There is surprisingly little ceramic evidence for trade at Demircihöyük. The ceramic 
assemblage is similar to other northwestern Anatolian LC sites, including Ilıpınar and Barcın 
Höyük, but differs from LC sites in other parts of Anatolia (Seeher 2012). A short preliminary 
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study on 6 archaeobotanical samples from the EBA II period at Demircihöyük was published, 
but no LC data currently exist (Schlichtherle 1977/1978). The EBA II plant study identified a 
variety of hulled and free threshing wheat, barley, lentils, bitter vetch, and chick peas, as well as 
a number of weedy taxa (Schlichtherle 1977/1978). 
4.4.1.6. Orman Fidanlığı 
Orman Fidanlığı was excavated for three seasons (1992–1994) under the direction of 
Turan Efe from Istanbul University (Efe 2001). The site is located about 6 km southwest of 
Eskişehir where the Porsuk Valley meets the Eskişehir Plain. It lies on the left bank of the Porsuk 
River on a conical outcropping which was excavated on its east and west exposures (Efe 2001). 
The site was occupied from the Early Chalcolithic through the Late Chalcolithic. Levels I–IV 
date to the Early Chalcolithic, Levels V and VI are Middle Chalcolithic and were separated from 
LC Level VII by a large discontinuity. Most of the LC remains were found in the western 
trenches. The rarity of LC remains in the eastern trenches is likely related to the erosion of the 
deposits by runoff and the deposition of gravel debris from the construction of the Eskişehir-
Kütahya highway (Efe 2001). 
The LC remains from Orman Fidanlığı are quite fragmentary and were concentrated in 
three trenches within grid square H 2: H 2a, H 2b, and H 2c. Two LC pits were located in 
squares H 3/4 and H 4/5 (Efe 2001). Two architectural phases topped by sterile fill were 
identified in Trench H 2. The stone foundation of two small walls forming a corner with an open 
hearth inside was located in the earliest levels of H2a. A double spiral-headed copper pin was 
found to the east of this hearth (Efe 2001). In Trench H 2b, a yellow floor associated with the 
earliest LC level was excavated. Three nearly complete vessels and a copper awl were found on 
the floor surface (Efe 2001). Evidence for smelting from the LC ceramic materials found in 
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Trench H 5 suggests that the metal objects may have been produced on site. Trench H 3/4 
contained a large trash pit filled with LC material. A child burial was located to the north of this 
pit. The LC pit in Trench H 4/5 contained the remains of a large storage vessel and more than 30 
unbaked clay sling stones that the excavators believed were stored in the vessel or the pit itself 
(Efe 2001). A few small finds made of stone were also recovered including a polished green 
stone celt in H 2, and a few broken marble discs or bracelets that were probably sourced from 
local quarries to the north or west of the settlement (Efe 2001). 
Hans-Peter Uerpmann (2001) examined the best preserved faunal remains from the site 
and found that by the LC, the population at Orman Fidanlığı no longer relied primarily on 
domesticated sheep (Ovis sp.) as they had during the Early Chalcolithic. Instead, they shifted to a 
more generalized production strategy that included domesticated Bos sp. (the primary 
domesticate), Ovis sp. and Capra sp. in roughly equal measure. Equus ferus (wild horses) were 
also recovered. Uerpmann (2001) hypothesized that short cooling events during the LC 
drastically altered the environment around Orman Fidanlığı, encouraging the early LC 
population to hunt wild horse populations that enjoyed cooler temperatures. Uerpmann (2001) 
suggested that perhaps the wild horse population increased to such an extent that sheep 
management became unnecessary at the site, or environmental conditions shifted so that sheep 
management became more difficult. 
4.4.2. Southwestern Anatolian Sites  
4.4.2.1. Bağbaşı 
Bağbaşı, excavated in 1967, 1968, and 1969 by Machteld Mellink (Eslick 1992), is 
located 7 km northeast of Elmalı on a natural rise overlooking a plain to the east. Principal 
deposits date to the LC, but some Early Bronze Age, Middle Bronze Age, and Iron Age sherds 
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were also found. Most trenches excavated at the site have revealed single-phased LC occupation 
except for trenches 105 and 116. Two superimposed LC levels were found in Trench 115 and 
three levels of superimposed houses were found in 116. Unfortunately, no stratigraphic 
correlations between Trench 105 and 116 were made, so it is unclear how they relate to one 
another. In general, the LC occupation seems to have been short-lived, possibly lasting only one 
or two generations (Eslick 1992).  
Most of the LC deposits have been disturbed by recent plowing (Eslick 1992), so while 
architectural remains are ubiquitous, they are fragmentary. The walls were built in one of three 
styles: mud slabs with long and short timbers; horizontally stacked saplings supported by a 
vertical prop; and one or two rows of vertical saplings covered with chaff-tempered mud. These 
walls were often smoothed or finished with bark and stones were sometimes used as foundations 
(Eslick 1992). 
The most densely settled area was on the summit of Bağbaşı. Five or six freestanding 
rectilinear houses with different orientations were excavated. Roofs were not well preserved but 
remnants of clay with reed impressions indicate the presence of roof material. The floors were 
primarily made from packed earth and were not well preserved. No specific activity areas (i.e., 
for pottery or lithic production) were uncovered, suggesting that each household was responsible 
for creating their own materials (ceramics, lithics, etc.) as needed (Eslick 1992). 
Although Bağbaşı was a relatively small settlement, there is evidence for long-distance 
trade. Luxury goods include an obsidian blade, a greenstone axe, copper objects, a hemispherical 
bowl made with non-local temper, and a decorative painted and pierced shell from the 
Mediterranean Sea (Eslick 1992). 
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No data on plant use are available from the site. Whether or not it was because plant 
remains were not preserved or simply not recovered is not clear. Sickle sheen on lithics indicate 
that grains were harvested. Grinding stones in houses reflect grain preparation, and deep, 
burnished vessels may have been used to boil porridge or soup (Eslick 1992). The bones of 
multiple domesticated animals were found including: Bos sp. (the most numerous taxon), Ovis 
sp., Capra sp., and Sus sp., and Canis sp. (dog). The majority of the cattle died between the ages 
of 3.5 and 4 years old and it was hypothesized that the cattle were raised for milk or traction 
instead of meat (Eslick 1992), but more traditional models interpret this pattern as prime-aged 
kill for meat production (Vigne and Helmer 2007). Cervus elaphus (red deer) antlers suggest that 
hunting was part of the subsistence strategy, although not a prominent one (Eslick 1992). 
4.4.2.2. Beycesultan 
Beycesultan was excavated between 1954 and 1959 under the direction of Seton Lloyd 
with the assistance of James Mellaart. The site is located in the Çivril Valley, northeast of 
Denizli on two peaks separated by a dry riverbed that is now a road. It was continuously 
occupied from the Late Chalcolithic through the Iron Age, and again during the Byzantine period 
(Yakar 1985). Lloyd and Mellaart (1962) assumed that each summit held an individually 
protected settlement during the LC given that a wall had been built around one summit. 
Continuous settlement between the two summits is evident by the MBA (Lloyd and Mellaart 
1962). 
The LC occupation at Beycesultan represented by levels XXXIX through XX was only 
observed in sounding “SX.” The fact that these levels were at the bottom of a large sounding 
limited the size of the excavation to an 8 m × 4 m trench at its largest extent. The excavations 
revealed that at the end of the LC period, the eastern settlement at Beycesultan was surrounded 
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by a mudbrick enclosure wall, oriented to the north–east. Due to the small excavation area, no 
complete buildings could be excavated, but insights into LC architecture were revealed. The 
majority of the LC architecture seems to be domestic in nature. From levels XXXIX and XXXV, 
a mix of contexts were uncovered, including a possible granary, storage bin areas, and a platform 
or courtyard. Between Levels XXXIV and XXIV, a building with a long axis running north–west 
to south–east was exposed. The building was made of plastered (and possibly mortared) 
mudbrick and included hearths at most levels. Furniture and built-in bins were revealed in the 
house at higher levels. In level XXIV, a poorly preserved megaron-like building was uncovered 
with an open porch on its western end and “sleeping-platforms” on the northern and southern 
sides of the interior room. No architecture was preserved in Levels XXIII through XX (Lloyd 
and Mellaart 1962). 
The pottery from Beycesultan was similar to pottery from LC sites throughout southwest 
Anatolia, except the Elmalı and Konya Plains, and sites near Mersin and Tarsus. A hoard of 
domestic copper objects and one silver ring, was found in a storage jar in Level XXXIV (Lloyd 
and Mellaart 1962). Subsistence data was only published for the Late Bronze Age and the 
Byzantine periods (Helbaek 1961). 
4.4.2.3. Kuruçay Höyük 
Kuruçay Höyük was excavated between 1978 and 1988 under the direction of Refik Duru 
from Istanbul University (Duru 1994). It is located 15 km south of Burdur and 5 km southwest of 
Lake Burdur and is 8 m high and 90 m in diameter. Excavation began at the summit of the 
mound within 10 m × 10 m trenches but shifted to larger horizontal exposures once well-
preserved architecture was encountered. By the end of the excavation, 3500 m2 was exposed and 
15 habitation phases were identified. Virgin soil was reached in nearly every excavation area 
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(Duru 1994). Excavations suggest the presence of several temporally distinct populations that 
were hypothesized to also be ethnically distinct. The first population spanned the Early Neolithic 
through Early Chalcolithic periods (Levels 13–7) while the second population spanned the Late 
Chalcolithic through Early Bronze Age III (Levels 6A–3) and was later replaced by another 
population at the start of the EBA (Levels 2–1) (Duru 1994; Duru 1996). 
The LC architecture at Kuruçay (levels 6A, 6, 5, 4, 3, and 3A) was subdivided into three 
periods: the first period encompassed levels 6A, 6, and 5; the second period encompassed level 
4; and the final period encompassed levels 3A and 3. In some areas of the mound, level 6A was 
separated from Early Chalcolithic level 7 by thick rubble (Duru 1996). The new LC settlement in 
level 6A spanned over 2000 m2 and had a very clear architectural plan: the Anatolian Settlement 
Plan. 
The Anatolian Settlement Plan is the most iconic defensive architectural development in 
Anatolia (Figure 4.2) and temporally straddles the LC and the Early Bronze Age (EBA) (Acar 
2001; Duru 1996; Korfmann 1987; Selover 2015). This settlement plan was first defined at Early 
Bronze Age Demircihöyük where it was particularly well preserved (Figure 4.2). At 
Demircihöyük, a ring of 25–30 megaron structures, interpreted as houses, with entrances facing 
an open, central courtyard was found. The settlement was approached by ramped entrances. 
Since the entire site was not excavated, or preserved, but appears fairly symmetrical, Korfmann 
(1987) hypothesized there were four entrances. Flanking each entrance were larger structures or 
structures with more solid foundations, interpreted as more wealthy households (Acar 2001; 
Korfmann 1987). The front and side walls of each house was made of mudbrick, while the back 
walls were constructed from stone. The houses shared side walls and their joined back walls 
created a stone fortification wall. The fortification wall had offsets and jutting portions that 
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probably helped defend the settlement. Each structure had a flat roof that provided a space for 
daily work and when needed, converted into a wide defense platform. It was hypothesized that 
the central courtyard was used for grain and seed storage based on the presence of subterranean 
storage bins. The size and spatial arrangement of the storage bins have been interpreted as 
evidence for increased centralization (Acar 2001; Korfmann 1987). 
At Kuruçay, all walls were constructed from mudbrick with stone foundations (Duru 
1996). At the center of the mound the architecture resembled the Anatolian Settlement Plan with 
a cluster of buildings that included a religious building/shrine and eight houses of approximately 
the same size (5 m × 7 m) oriented roughly north–south. Due to their larger size and planning, 
Duru (1996) hypothesized that these structures were probably elite houses. Surrounding this 
central cluster, was an outer ring of smaller houses arranged in a saw-tooth pattern to create blind 
corners. The outer walls of the houses were reinforced and protected by connector-walls to create 
a ring typical of the Anatolian Settlement Plan. Three gates were associated with courtyards 
inside the settlement. The courtyards were connected by a network of intentionally planned 
streets (Duru 1996). Levels 6 and 5 followed roughly the same plan as Level 6A except that the 
networks of streets was blocked at the end of Level 6A and houses were entered from the 
rooftops (Duru 1996). 
The second period, designated to Level 4, preserved only a few less sturdy structures. 
Short stretches of a possible fortification wall were preserved to the west. House walls were 
similar to those in Level 6A with stone foundations and mudbrick superstructures or were 
constructed primarily from fieldstones. The size of the settlement decreased during this time as 
well (Duru 1996). The presence of the earliest spearheads from central Anatolia, copper knives, 
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and axes combined with the introduction of Anatolian Settlement Plan has been suggested to 
indicate an increase in warfare (Duru 1996; Selover 2015). 
The final LC period encompassing levels 3A and 3, also contained very few architectural 
remains. The structures from levels 3A and 3 were built individually and have multiple interior 
rooms unlike the architecture in levels 6A, 6, and 5. The rebuilding of foundations between 
Level 3A and 3 shows that space was reused. In Level 3, a well preserved three roomed shrine 
with plastered walls was also constructed as part of a larger structure associated with a storeroom 
containing emmer and barley in large pots (Duru 1996). A discussion of the LC archaeobotanical 
remains follows below. 
 Fifty intramural urn burials of children up to 8 years old, largely from levels 6A and 6, 
and 5 simple adult inhumations were excavated at Kuruçay. The urn burials were typically found 
in the corners beneath household floors but were sometimes found under streets or courtyards. 
They contained no grave goods (Duru 1996). The paucity of adult burials led Duru (1996) to 
suggest that adults were buried in a cemetery outside of the settlement, but no cemetery has been 
found to date. 
Duru (1996) observed that the pottery and architectural styles from Kuruçay are similar 
to Beycesultan and Alişar Höyük. Although the pottery does not suggest a high level of 
interregional interaction or trade, well-made copper tools (needles, spearhead, flat axes, knife) in 
the absence of on-site copper smelting during the LC, suggest that these tools were imported 
(Duru 1996). Obsidian was also found in LC contexts, but the source is unknown (Duru 1996). 
The majority of animal bones found at Kuruçay were large ruminants including Bos 
primigenius (wild cattle), Ovis sp., and Capra sp. A number of deer antlers were also found 
indicating that off-site hunting occurred (Duru 1996), although antlers could have been gathered 
126 
 
from the wild without hunting the deer (Pitts 1979). Stores of five different crops were found 
including Triticum dicoccum (stored in spikelet form), hulled six-row Hordeum vulgare L., Lens 
culinaris (lentils), Lathyrus sp., and Linum usitatissimum (flax). Nesbitt (1996) identified several 
weeds (Lolium remotum, Camelina sativa, and Silene-type weeds) that he asserts are part of a 
“flax seed package.” These seeds mimic the flax plant during growth and are difficult to remove 
during processing (Nesbitt 1996). Wild terebinth nuts (Pistacia sp.) were also gathered (Nesbitt 
1996).  
4.4.3. Southern Coast Site 
4.4.3.1. Gözlü Kule/Tarsus  
Gözlü Kule/Tarsus (hereafter referred to as Gözlü Kule) was excavated in 1939 and again 
between 1947 and 1949 by Hetty Goldman (Goldman 1956). Excavations were reopened in the 
mid-1990s by Boğaziçi University and Bryn Mawr College and continue to the present (Özyar 
and Ünlü 2015). The site lies on the southwestern edge of Tarsus in Cilicia and consists of two 
summits and a connecting saddle. It is approximately 300 m long, and its highest peak is about 
25 m high (eastern summit). The site was occupied almost continuously from the Neolithic 
through the Islamic periods and many early archaeological levels are now below the modern 
water table (Goldman 1956). 
The extent of the LC levels excavated on the mound of the site was very limited, 
measuring only 3.5 m × 4.5 m. No complete LC buildings were exposed but a series of clay floor 
levels was revealed. The earliest floors included many architectural features and flipflopped 
between clean and ashy surfaces. An intermediate floor was interpreted as a shrine based on the 
presence of a deer antlers, a broken portion of a rose stone pillar, a pit hearth, and thick red 
pottery. Layers of domestic floors were located above the shrine levels. These floors were 
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identified as domestic spaces based on the abundance of pottery and episodes of hearth 
remodeling that maintained the original position of the hearth in the floor (Goldman 1956).  
Excavations were also carried out south of the hill, uncovering a group of nine LC 
burials, the only burial cluster excavated at Gözlü Kule. The majority of the specimens were 
buried in jars and the graves were used for successive internments (Goldman 1956).  
Based on the pottery, LC Gözlü Kule is thought to have had cultural links with 
Mesopotamia beginning in earlier Chalcolithic and Neolithic phases (Mellink 1956) and 
increasing contact with neighboring western Anatolia and the Konya Plain (Mellink 1989; 
Steadman 1996). No subsistence data has been published on Gözlü Kule. 
4.4.4. Anatolian Black Sea Site 
4.4.4.1. İkiztepe  
Excavations at İkiztepe, led by U. Bahadır Alkım, began in 1974 and continue to the 
present (Selover 2015; Zimmermann 2008). The site is located northwest of Samsun in the 
southwestern section of the Bafra plain, bordered by the Black Sea and the Kızılırmak River. It 
consists of 4 mounds, Tepe I, II, III, and IV and covers approximately 350 m × 260 m in area. It 
is the only site in the Central Black Sea region with Late Chalcolithic through Hellenistic 
deposits and is best known for the EBA cemetery (Dönmez 2006). 
The pottery from the site is unlike any other pottery tradition found in Anatolia or 
neighboring sites. Therefore, the ceramic seriation and chronology for İkiztepe differs from the 
rest of Anatolia. For that reason, dating of the site has had to rely on radiocarbon dating. In 
general, the Late Chalcolithic remains from İkiztepe dates to the end of the 5th millennium 
B.C.E. and the beginning of the 4th millennium (end date is around 4000/3900 B.C.E.), and the 
Early EBA I dates to the 4th millennium B.C.E. (Dönmez 2006). For the purpose of this study, 
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the Early EBA I period at İkiztepe is the chronological analog to the LC settlement at Çadır 
Höyük and therefore material remains from the early EBA I phase are presented as comparanda.  
The EBA I architecture at İkiztepe is constructed from timber, distinguishing it from 
architecture elsewhere in Anatolia. The rectangular houses are constructed from vertical wooden 
posts, horizontal wooden beams, and mudbrick plaster that protected the house exterior. The 
structures were covered with a thatch roof and the interior floors were plastered wooden planks 
(Selover 2015). 
How much contact the residents of İkiztepe had with central Anatolia during the 4th 
millennium is unclear given the unique nature of the material remains of the site. Dönmez (2006) 
hypothesizes that the sedentary culture that emerged during the Late Chalcolithic and the Early 
EBA I at İkiztepe likely originated elsewhere due to the mix of Aegean, Balkan, and central 
Anatolian styles in the ceramic assemblages. Despite the many differences, Bilgi (2005) notes 
stylistic similarity in ritual elements, such as multiple “mother goddess” statuettes, bull figurines, 
and the “W” motif based on bull horns that became a Hittite ideogram. 
An archaeobotanical study from İkiztepe included 71 samples from the 1980 and 1981 
seasons, and 7 samples from the 1979 season (van Zeist 2003). The samples originated from 
Chalcolithic, Early Bronze Age (periods I, II, and III), and Middle Bronze Age I periods. During 
the Early Bronze Age I, represented by 10 samples, the primary crop was Triticum dicoccum 
with some addition of Triticum monococcum as a minor crop. Hordeum vulgare was also an 
important cereal, although not as abundant as Triticum dicoccum. Lens culinaris and Vicia 
ervilia were the most abundant legumes, while Pisum sativum L. (pea) and Lathyrus sativus L. 
were present but less abundant. 
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A number of wild fruits from shrubs and trees were also recovered These were most 
common in EBI sample II/9. Wild fruit species included: a substantial number of Vitis vinifera L. 
(wild grape) pips2, Ficus carica L. (fig), Physalis alkekengi L. (Chinese lantern), Corylus sp. 
(hazel), Cotoneaster sp. (cotoneaster), Crataegus sp. (hawthorn), Berberis sp. (barberry), 
Sambucus nigra L. (elder), and Rubus sp. (blackberry bramble) (van Zeist 2003). Wild fruit and 
weed exploitation is greater in the Early Bronze Age than in other periods (van Zeist 2003).  
The weeds derive from 4 categories defined by van Zeist as: 1) arable field weeds: 
Adonis sp. (pheasants eye), Bromus sterilis L. (barren brome), Lithospermum arvense L. (corn 
gromwell), Phalaris sp. (canary grass), Vicia sp. (vetch), and Polygonum convolvulus L. (black 
bindweed); 2) garden weeds: Digitaria sp. (finger grass), Echinochloa sp. (cockspur grass), 
Setaria sp. (bristle grass), Chenopodium album L. (fat hen), Fumaria sp. (fumitory), and 
Portulaca oleracea L. (purslane); 3) waste area weeds: Atriplex sp. (orache), Chenopodium 
hybridum and C. murale L. (goosefoot), Hyoscyamus sp. (henbane), Polygonum aviculare L. 
(knotgrass), Rumex sp. (dock), Galium sp. (bedstraw), Lolium sp. (rye grass), and Sambucus 
ebulus L. (dwarf elder); and 4) off-site weeds: Carex sp. (sedge), Scirpus sp. (club rush), and 
Eleocharis sp. (spike rush) (van Zeist 2003). The presence of sheep and goat dung pellets 
suggest that dung fuel was burnt onsite, although the local environment suggests that firewood 
would have been easily available. No zooarchaeological analyses were published for the site. 
 
                                               
2 While Vitis vinifera is the domesticated species and Vitis sylvestris is the wild species, van Zeist uses Vitis vinifera 
in the text while explaining that all grape pips were clearly wild. 
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 Key Characteristic of the Anatolian Late Chalcolithic in Central Anatolia 
Three main material types are traditionally used to identify Chalcolithic occupation in 
central Anatolia: architecture, ceramics, and metal. Innovations in these three materials led 
Yakar (2011) to propose the origin of four socioeconomic and technological developments in 
Anatolia during the Late Chalcolithic (from earliest to latest): intensification of interregional 
interaction and acculturation; centralization of traditional agropastoral economies (i.e. animal 
husbandry and plant use) by village administrators; possible emergence of settlement hierarchies 
in clan-controlled/tribal territories; and the emergence of villages close to natural routes of 
communication (e.g. villages at the juncture of two river systems, or villages placed to control 
valley networks). The following section summarizes the architecture, ceramic typologies, and 
metallurgical practices found in central Anatolia during the LC and the social implications of 
these key characteristics. 
4.5.1. Architecture 
Walled settlements first appeared in Anatolia during the Chalcolithic. The need for 
defense and defensive fortifications suggests that at times it was necessary for people to live in 
settled communities, potentially to pool labor and resources, and for safety. The appearance of 
outer surrounding walls, or peripheral walls, also suggests that inter-community conflict was 
emerging (Selover 2015).  
Whether or not the Anatolian Settlement Plan was present during the LC is debated. Duru 
(1996) interprets the architecture from Kuruçay as a remnant of the Anatolian Settlement Plan. In 
contrast, Sagona and Zimansky (2009) do not believe that the architecture at the site is planned 
or centralized, thereby questioning whether or not the centralization suggested by the Anatolian 
Settlement Plan had arisen by the LC. Regardless of whether or not this specific architectural 
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plan is present, some architectural traditions that begin in the LC that could be viewed as its 
precursors or at least suggest similar levels of incipient social complexity. For example, many 
LC settlements have often substantial perimeter walls. While these do not always provide 
evidence for defense, they required a coordinated effort to plan and organize. The need for 
logistical control could have been handled by an administrative or elite person or group at sites 
where walls were present (Redman 1978; Selover 2015). Furthermore, evidence for larger, better 
built structures, usually houses or shrines, exist at multiple sites such as Çamlıbel Tarlası, Gözlü 
Kule, and Kuruçay, suggesting that either some households had access to better resources and 
more labor, or that ritual institutions that related to the shrines were gaining importance. In either 
case, larger better built structures suggest incipient cultural stratification (Redman 1978). 
4.5.2. Ceramic Typologies 
Traditionally, evidence for LC occupation was determined through ceramic typologies 
from two types sites in the region, Beycesultan and Alişar Höyük. The ceramic assemblages at 
these two sites were used as chronological proxies for two reasons: both mounds seemed to have 
undisturbed occupation from the LC to the EBA and later, and both sites were excavated in the 
early 20th century so the sites provided some of the earliest large ceramic sequences. The 
ceramics at Beycesultan are characterized by dark burnished vessels sometimes decorated with 
white paint. Common forms include flat plates with curved sides, open bowls with everted rims, 
and jugs of various sizes with one handle between the rim and shoulder (Sagona and Zimansky 
2009; Schoop 2005). 
The Alişar Chalcolithic ceramic sequence is dominated by Red-Black ware, closed 
vessels that are black or grey on the outside and reddish on the inside, polished black bowls, 
“fruitstands” with slender bases supporting shallow bowls, and bell-shaped bowls with fingernail 
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impressions around the shoulders (Figure 4.3) (Schoop 2011). Earlier sequences at Çadır shed 
light on when these styles emerged, suggesting that parts of the LC ceramic tradition from Alişar 
have regional roots in the middle fourth millennium B.C.E. (Gorny, et al. 2002; Schoop 2011). 
This assemblage shares the use of Red-Black ware with the Kura-Araxes tradition in the 
Transcaucasia region to the east, but the dominant forms of the Alişar Chalcolithic sequence 
have not been found at many other sites in central Anatolia. Çamlıbel Tarlası, near Boğazköy, 
and İkiztepe, on the Black Sea, share the same Red-Black ware tradition but differ in vessel 
shape (Schoop 2011). It is clear that in northern central Anatolia during the LC, a regional 
ceramic tradition mixed with one or more ceramic traditions from the Transcaucaus region, and 
created a recognizable, but geographically limited LC ceramic package (Schoop 2011). Perhaps 
the predominant cultural influence on the northern central Anatolian plateau was from the East.  
 The stylistic influences from eastern Anatolia, and the spread of Beycesultan style 
ceramics across central Anatolia suggest that large networks of interaction existed in Anatolia in 
the LC. Metallurgical evidence for trade will be discussed below, and the social implications of 
trade will be discussed in detail in Chapter 5. 
4.5.3. Metallurgy 
The first large-scale evidence of metallurgy in Anatolia appeared in the fourth 
millennium B.C.E. as evidenced by the presence of multiple metal objects made out of copper 
alloy, gold, silver, and lead at Bağbaşı, Beycesultan, Çamlıbel Tarlası, Kuruçay, and Orman 
Fidanlığı. A wide variety of metal objects have been reported in LC deposits including weapons 
(blades, axe heads, etc.), tools (chisels, vessels, etc.), jewelry (rings, pins, etc.), and production 
waste (slag), although the relative abundance of metal objects found at LC sites is rather low 
compared to later periods especially in central and western Anatolia (Sagona and Zimansky 
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2009). Often the metal objects, including weapons, are associated with burials or ritual contexts. 
The largest collection of LC metal artifacts was recovered from Arslantepe (on the outskirts of 
Malatya Figure 4.4) in southeastern Anatolia, in a burial context believed to be associated with 
royalty at the site (Schmidt-Schultz, et al. 2001). The assemblage contained 64 items, 25 of 
which were made of copper alloy that consisted primarily of weapons (17 pieces), followed by 5 
tools, and 2 vessels; 7 jewelry items made of pure silver; and 28 items made of an unusual 
copper-silver alloy, 1 of which was a dagger and the rest jewelry (Schmidt-Schultz, et al. 2001). 
İkiztepe on the Black Sea () also yielded a large number of metal objects with similar elemental 
signatures as the copper from Arslantepe (Sagona and Zimansky 2009).  
Not surprisingly, abundant natural ore and mining locations frequently cluster together in 
Anatolia (Figure 4.4) (De Jesus 1978; Sagona and Zimansky 2009). Each source of copper has 
different amounts and types of elemental impurities. These are either natural inclusions that 
allow copper objects to be traced to their point of origin, or purposefully added during 
manufacture which can allow their movement from the place of manufacture by a specialist(s). 
The creation of a copper object begins when raw or slightly modified copper was removed from 
a mine and transported to be smelted. The copper alloy could then have been worked in place or 
transported to an artisan workshop before being traded as a finished artifact. Once complete, 
metal artifacts are often passed between communities, and melted down and reworked before 
they are intentionally or unintentionally discarded (De Jesus 1978; Yener, et al. 1989). 
Despite abundant natural ores and widespread metal artifacts, few features or tools 
related to LC metal working, like kilns or tools for smelting and shaping have been found in 
central Anatolian sites. This makes it difficult to understand how metallurgy fit into daily life in 
LC Anatolia. Mining and metallurgy were probably scheduled seasonally around agricultural 
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duties (Sagona and Zimansky 2009; Shennan 1999). Excavations at Çamlıbel Tarlası (section 
4.4.1.3) provide some support for this hypothesis, since substantial evidence for metal working 
including slag, crucibles, and large amounts of charcoal were found at the site and the occupation 
may have been seasonal (Schoop 2015). 
The social role that metallurgists occupied during the LC is unclear. Traditionally, 
metallurgists have been viewed as highly skilled, systematic proto-scientists who practiced their 
craft to improve the functionality of the metal (Budd and Taylor 1995; Childe 1944). However, it 
is just as likely that metallurgy was connected to ritual practices and spiritual beliefs, especially 
since the metal objects were often found in burial contexts. Ethnographic evidence suggests that 
multiple cultures link metallurgy with ritual practices including ritual performances during iron 
smelting in Africa, and the co-occurrence of iron working and magic in Eurasian folk tales, 
although the metal objects themselves were not necessarily manufactured for a ritual purpose 
(Budd and Taylor 1995; Childs and Killick 1993; Schmidt and Mapunda 1997). Regardless of 
whether metallurgists were integrated into ritual practices or not, it is possible that they held 
high-ranking positions in burgeoning social hierarchies since metallurgy requires specialized 
knowledge and experience (Budd and Taylor 1995).  
Metal ores and objects were introduced during the LC, were relatively rare and often 
transported over long distances, and were often found in cult, ritual, or burial contexts, 
suggesting that metal objects were probably prestige goods during the LC. As prestige goods, 
metal objects can be used as a proxy for interregional interaction during the LC and could have 
influenced processes of social complexity in central Anatolia, a hypothesis that will be explored 
in-depth in Chapter 5. 
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 Discussion 
Despite the scarcity and the limited exposure of many LC occupations central Anatolian 
sites, LC populations shared architectural traditions, burial customs and subsistence practices and 
clearly interacted on a regional scale. The architecture at most LC sites is similar in form and 
construction technique. The LC architectural tradition is typified by rectilinear structures 
composed of mudbrick walls with or without stone foundations. The most notable exception are 
the wooden structures at İkiztepe which is located in a wetter environment dominated by pine or 
oak forests. The mudbrick structures in the rest of Anatolia often contained mudbrick furniture 
features and interior hearths and are frequently associated with courtyards. There is little 
evidence for specific activities in the courtyards, except for at Çamlıbel Tarlası Level IV where 
ovens, lithic debris, and evidence for metal production and use were discovered. There is little 
clear evidence for the Anatolian Settlement Plan typical of EBA Demircihöyük and Küllüoba at 
LC sites since it only appears at Kuruçay and scholars disagree on whether or not the 
architectural evidence does show signs of planning (Duru 1996; Sagona and Zimansky 2009). 
Nevertheless, some LC sites have evidence of substantial peripheral walls (e.g. Alişar and 
Beycesultan) that may have served a defensive function. Large, more invested structures at 
Kuruçay, and the shrines at Çamlıbel Tarlası, Gözlü Kule, and Kuruçay suggest the presence of 
incipient social hierarchies.  
Subfloor jar burials of infants or children with few grave goods are the most typical LC 
burials. Very few adults have been excavated. Evidence for multiple internments in the same 
grave and the reuse of graves has been found only at Gözlü Kule. It is unclear if burial placement 
had ritual significance or reflected cultural preference at the regional scale. At Alişar the child 
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burials occurred beneath house floors and lacked ceramic vessels, but the infant and child burials 
at Çamlıbel Tarlası Level II were buried outside of domestic structures in pots.  
Evidence for interregional interactions during the LC are common. The ceramic 
assemblages from Alişar, Beycesultan, Demircihöyük, Gözlü Kule, and İkiztepe all indicate 
regional interaction or influence. Evidence for longer distance trade of luxury goods, particularly 
within the Mediterranean region, Mesopotamia, and eastern Anatolia, was present at Bağbaşı, 
Canhasan, and Orman Fidanlığı. Metal objects were present at Bağbaşı, Beycesultan, Çamlıbel 
Tarlası, Kuruçay, and Orman Fidanlığı. No evidence for on-site production of metal objects was 
recovered from Bağbaşı, Beycesultan, and Kuruçay, so it is possible that these objects were 
imported. At Çamlıbel Tarlası and Orman Fidanlığı slag and other copper production elements 
were found, suggesting that copper goods were manufactured on-site, and possibly traded to 
other sites in the region. Evidence for copper mining, smelting and production at Çamlıbel 
Tarlası, shows that it played a particularly important role in the regional copper trade. If metal is 
viewed as a proxy for interregional interactions, a hypothesis examined in the next chapter, the 
presence of metal in central Anatolia during the LC suggests that burgeoning social hierarchy 
and social complexity was present at many sites. 
Subsistence strategies included a combination of agriculture and wild provisioning. 
Regional plant use will be discussed in-depth in Chapter 8, but to summarize, the material 
evidence from Bağbaşı and Çamlıbel Tarlası suggests that plant use was centered around 
household production with very little evidence for communal plant use through centralized 
storage or storage of semi-clean spikelets, an important consideration when analyzing the degree 
of centralization at a settlement. Evidence from Alişar, Bağbaşı, Çamlıbel Tarlası, Kuruçay, and 
Orman Fidanlığı show that LC animal husbandry and management practices, focused primarily 
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on domesticated cattle (although at Kuruçay the cattle were wild), followed by pigs, sheep, and 
goats. Animal husbandry was augmented with wild animals, especially deer. The most notable 
example is at Orman Fidanlığı where wild horses were dominant, and augmented by 
domesticated cattle, sheep, and goats. 
The evidence reviewed in this chapter illustrates cultural cohesion between LC sites in 
central Anatolia and neighboring regions. More importantly, the sites also provide evidence for 
social complexity. Chapter 5 will discuss how interregional interaction between groups shaped 
cultures. This overview will place current conceptions of social complexity in Anatolia into 
historical and archaeological context and address biases and assumptions about Anatolian social 
complexity. The discussion of social complexity will also clarify and contextualize some of the 
interpretations of Anatolian remains presented in this chapter, especially how the presence of 
metal at sites can be indicative of processes of incipient social complexity, as well as how 
archaeobotanical remains can aid in understanding processes of incipient social complexity. 
138 
 
 Tables 
Table 4.1: Approximate occupation dates for the LC sites.  
Dark bands represent time periods confirmed through radiocarbon data for the Late Chalcolithic, and in İkiztepe’s case, the EBA I 
dates. Light bands are for sites that did not have specific radiocarbon dates associated with their occupation. Dashed lines represent 
uncertain boundaries. 
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 Figures 
 
 
Figure 4.1: Map of the cultural and environmental boundaries of central Anatolia. 
The dashed lines represent the approximate cultural boundaries from Steadman (2011) and the 
light grey shaded area represents the approximate climatic and environmental boundary of 
Continental Central Anatolia from Türkeş, et al. (2009:1058). Base map provided courtesy of 
Alexia Smith. 
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Figure 4.2: Plan of Demircihöyük. 
From Sagona and Zimansky (2009:195). 
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Figure 4.3: Illustration of LC Alişar pottery forms. 
From Sagona and Zimansky (2009:173). 
142 
 
 
Figure 4.4: Locations of the main natural ore sites in Turkey that have yielded evidence of 
ancient metal production and manufacturing. 
Map from Sagona and Zimansky (2009:201). 
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 Interaction as a Driver of Social Complexity in LC Anatolia 
 
 Introduction 
This chapter focuses on the frameworks that elucidate the connection between interaction 
between groups and the processes of incipient social complexity, as well as how plant use can be 
used to test and clarify hypothesized models of interaction especially in Anatolia and at Çadır. 
The chapter begins with an overview of the history of archaeological research in Anatolia and 
briefly outlines early paradigms of archaeological thought on how cultural change occurred 
including diffusion and adaptionist theories. The chapter then presents the underlying 
assumptions in interaction frameworks, the prevalent framework used to understand incipient 
social complexity at Çadır, by presenting three differing models: the salient social identities 
framework (Schortman 1989), the subsistence, wealth, and specialization framework (Brumfiel 
and Earle 1987b), and the peer polity interaction framework (Renfrew 1982). The chapter then 
shifts to Mesopotamia and Anatolia where the history of the use of world systems theory (Algaze 
1993b; Wallerstein 1974), interregional interaction (Stein 1994; Stein 1999b), and globalization 
(Jennings 2011) in SW Asia, specifically Anatolia, are outlined and how Çadır fits within these 
models. The chapter ends with a discussion of how archaeobotany can add to archaeological 
research on cultural interactions and social complexity. 
 
 Archaeological Research in Anatolia 
Within the history of archaeological research in SW Asia, Anatolia has traditionally been 
ignored in questions of social complexity but more recently has become a focal area to study 
patterns of interaction and exchange. Until around 1960, settlement on the central Anatolian 
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plateau was regarded as a byproduct of cultural diffusion from Mesopotamia to Europe 
(Özdoğan 1996). Sites in southeastern Anatolia have always been considered part of the northern 
border of Mesopotamia, dependent on Mesopotamia for their systems of social complexity 
whereas central Anatolia was viewed as a region without many settlements and cultural value 
and consequently, ignored. For much of the earlier 20th century, scholars assumed that diffusion 
of the Mesopotamian population would have only begun after the first city states appeared in 
Mesopotamia, which were dated to around 3000 B.C.E., meaning that Mesopotamian-inspired 
village settlements on the plateau could not predate 3000 B.C.E. (Özdoğan 1996). 
The justification of the diffusion hypothesis was based on the idea that Mesopotamia was 
a “pristine” state and Anatolia a “secondary” state. According to Morton H. Fried (1960:713), 
pristine states were “those whose origin was sui generis, out of local conditions and not in 
response to pressures emanating from an already highly organized but separate political entity.” 
In contrast, secondary sites “depended upon pressures, direct or indirect, from existing states. 
Where such pressures exist, the process of development is accelerated, condensed, and often 
warped,” (Fried 1960:713). With the rise of radiocarbon dating, it became clear that village 
settlements on the plateau and southern Anatolia dated to the 4th millennium B.C.E. and earlier. 
Therefore, they could not have been formed passively through diffusion from Mesopotamia. 
Unfortunately, the nature and focus of excavations in Anatolia had already been shaped 
by the erroneous belief that Anatolia’s evolution of social complexity was dependent on, and a 
mirror of, Mesopotamia’s evolution of social complexity. Because Anatolia was so closely 
linked to the idea of cultural diffusion and interaction, it was not considered an interesting region 
to study in and of itself. During the mid-20th century when archaeological theory focused on 
identifying functional traits within cultural systems (Adams 1966; Flannery 1972; Redman 1978) 
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and neo-evolutionary ideal types (Fried 1967; Service 1971), cultural change was viewed as an 
internal process and a product of imbalanced internal factors. External stimuli, like interaction 
and exchange, were rarely discussed and, if they were, it was only to bolster internal organization 
rather than as an agent of cultural change. Therefore, Anatolia, a region that was defined by its 
interaction with Mesopotamia, was not a good area of study. 
This viewpoint began to shift in the 1980s when archaeologists began to test Immanuel 
Wallerstein’s (1974) world systems theory (discussed below). Unlike the previous systems 
approaches, world systems theory did not view culture and cultural change as a purely internal 
process. Instead culture change was a product of interregional interaction. Within this model, the 
relationship between Anatolia and Mesopotamia became a perfect case study. The new focus on 
interaction between cultural zones caused Anatolian archaeology to blossom and to become 
recognized as an autonomous region of SW Asia, not wholly dependent on Mesopotamia for all 
cultural advances. 
Now in the early 21st century, the understanding of the growth and shape of social 
complexity in Anatolia during the LC has expanded. It is now clear that Anatolia had local, 
autonomous processes of developing social complexity that were self-sustaining. At the same 
time, these local traditions interacted with the neighboring Uruk or Kura-Araxes cultural spheres 
that were present in Anatolia during this period (Figure 5.1). Understanding the relationship 
between these local and supra-regional networks has guided much of the contemporary research 
in Anatolia. Research examining the power dynamics between the local and supra-regional 
organizations at southeastern Anatolian sites (Bigelow 2011; Stein 1999a; Stein 2001), the 
degree of dependence between the local and supra-regional networks (Steadman, et al. 2019; 
Steadman, et al. 2007; Steadman, et al. 2008), or defining mid-sized regional interaction 
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networks (Schoop 2015) has permeated the field of Anatolian archaeology first as interregional 
interaction studies and now using globalization as a framework. 
It is important to understand that these interaction frameworks, like interregional 
interaction and globalization, are not solely focused on primarily economic issues like trade and 
exchange, but broad social change since interaction between groups can influence the political, 
economic, and social organization of a site. This distinction is important because while 
archaeobotany is not a very strong tool to examine changes in economic organization within a 
site, archaeobotany can examine shifts in labor, social, economic, and political organization at a 
settlement and within a population and it can offer insights into economic and political 
organization at a site. 
 
  Diffusion  
Towards the end of the 19th and the beginning of the 20th centuries, it was hypothesized 
that cultural change occurred primarily through diffusion, the spread of ideas and behaviors 
between people through interaction. Diffusion was viewed as the impetus for specific cultures to 
adopt new forms of social complexity (Morgan 1881). Archaeological theory at this time relied 
on identifying individual artifact forms, particularly ceramic types, and correlating them to 
cultural groups. Therefore, changes in artifact form indicated movement or exchange between 
groups of people (Willey and Phillips 1958). This approach limited the study of internal variation 
within archaeological assemblages and confined variation or cultural change to intersite 
comparisons. Since differences were only viewed between cultures and not within cultures, the 
mechanisms for change, or for adopting different material culture and therefore social 
organization, came primarily from external stimuli, like diffusion, often specifically defined as 
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the movement of people with a specific culture over a region. With diffusion, as people moved 
they spread their culture across a region without any substantial changes, although partial 
diffusion was possible where only a few traits were introduced and adopted from the parent 
culture (Kroeber 1940). As archaeological research and theory shifted in the early and mid-20th 
century, it became clear that this passive view of social complexity and interaction was 
inadequate to explain cultural diversity in the archaeological record.  
 
 Interaction as a Secondary Function of Social Complexity 
Diffusionist and typological approaches that constructed a static unilinear trajectory of 
change brought about by external stimuli eventually were found to be limiting. In response, 
archaeologists began to look for “adaptionist” explanations of the archaeological record that 
allowed for multiple trajectories and stimuli of change, or cultural evolution (Bennett 1943; 
Steward 1972). The adaptionist approach also sought to identify cultural “regularities” in the 
material culture (forms, production, decoration etc.) (Steward 1972:179), which at the time was 
the goal of anthropology, but unlike the diffusionist and typological framework, the functional 
framework sought to explain the process through which these regularities occurred in order to 
understand these traits better and to make more meaningful comparisons between cultures 
(Bennett 1943; Steward 1972).  
Early adaptionist theories from the mid-20th century tended to be single factor like V. 
Gordon Childe’s (1950) hypothesis that crop surpluses, produced via agricultural irrigation in 
Mesopotamia, Egypt, and the Indus Valley, released portions of the population from the duty of 
securing food for themselves which, in turn, allowed certain groups to specialize in other 
activities; Robert Carneiro’s (1970) argument that competition over land caused by increasing 
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population sizes (environmental conscription) created friction between groups that forced people 
to live in specific areas and authority developed in order to efficiently defend and expand the 
territory; and Karl Wittfogel’s (1957) view that urbanization occurred when settlements adopted 
irrigation because tiered authority was necessary to implement the technology. 
Within these single factor models, interaction was viewed as a passive cultural 
characteristic without any ability to contribute to incipient social complexity, if it was mentioned 
at all. Childe (1950) listed the presence of trade as a characteristic of urbanization but did not 
view it as an agent of change. In fact, when Charles Redman (1978) reorganized Childe’s list 
into primary and secondary characteristics of urbanization, trade, the only characteristic of 
urbanization that had any relation to external change, was classified as a secondary characteristic 
because secondary characteristics could not be identified archaeologically and were markers of 
the primary characteristics. It is no surprise then that in his Systems-Ecological model, Redman 
(1978) viewed trade and regional interaction as an effect of the creation of an elite class and their 
desire for luxury goods to identify themselves as elite. Within Redman’s (1978) model the 
necessity of trade created an internal need for an administrative class to regulate it, and the 
internal development of craft specialization to continue trading, but this interaction was never 
discussed as an external force. Earlier models had similar uni-dimensional views of trade and 
interaction. Robert McC. Adams (1966) viewed trade primarily as a component of the 
redistributive economy, bringing in luxury and exotic resources and foodstuffs. Leslie White 
(1949) who viewed technology and raw materials as the determinates of social complexity, 
viewed trade, exchange, and interaction as a way for cultures to learn new technologies or gain 
new raw materials, but did not conceive of the interaction itself as an agent of change. Julian 
Steward (1972) completely ignored regional interactions, exchange, and trade, because they were 
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not considered core adaptations to the environment, which Steward believed was the primary 
driver of cultural change. 
The multilinear models were created to identify universal traits in culture change and 
ignored processes that they assumed had only tangential impact on universal processes of culture 
change (Trigger 1989). Within these multilinear models of social complexity, societal interaction 
was ignored because it was assumed that interaction only affected individual culture history. 
Social interaction did not produce regular, systematic culture change in all cultures. In fact, it 
was assumed interaction obscured the regularities of culture change in societies and, therefore, it 
was not a useful parameter to study (Schortman and Urban 1992). It is for this reason that 
interaction studies were ignored for almost 40 years in the archaeological literature. 
 
 Interaction as a Driver of Incipient Social Complexity 
The view that interaction was not a worthwhile area of study began to change by the 
1980s when archaeologists realized that multilinear models alone could not account for the 
diversity of cultural expression and change seen in the archaeological record (Trigger 1989). 
Scholars began to look past the neo-evolutionary and ecological models of complexity that 
focused entirely on internal stimuli of change to external stimuli of change, namely interaction 
(Brumfiel and Earle 1987a; Schortman 1989). Within this new paradigm, it was understood that 
interaction between societies created continuous cultural change, including internal, external, 
social, political, and economic change (Steadman 1995). Contrary to the earlier adaptionist 
approach, interaction approaches recognized that cultures were unique and when studying them, 
differences between cultures had to identified and stressed in order to understand how ancient 
societies worked (Brumfiel and Earle 1987a). 
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Since the adaptionist paradigm was insufficient to adequately study interaction, multiple 
new theoretical frameworks were proposed that advanced interaction as a driver of incipient 
social complexity (Brumfiel and Earle 1987a; Schortman 1989; Schortman and Urban 1992). 
These frameworks varied significantly in how they ranked the function, form, and economic, 
political, and social importance of interaction, although all of them viewed interaction as a way 
of supporting and growing incipient elite classes. Discussing every version of interaction theory 
is beyond the scope of this dissertation (see Schortman and Urban (1992) and Trigger (1989) for 
overviews), but to give a sense of the variety of theories, three frameworks will be discussed 
here: a social framework (Schortman 1989), a politico-economic framework (Brumfiel and Earle 
1987a), and a landscape framework (Renfrew and Shennan 1982).  
5.5.1. Salient Social Identities Framework 
Edward M. Schortman (1989) proposed a framework of interaction driven by principles 
of social identity. The concept behind this framework is that all interactions between individuals 
and societies are mediated by signifiers that place them into known categories that signal to 
people and groups whether or not to interact, how to interact, and what relationships they share. 
Schortman (1989) argued that archaeological interaction studies can be improved by identifying 
“salient social identities” in the archaeological record. Salient social identities are self-ascribed 
identities that mark a person as a part of group that shares similar goals and standards which 
makes communication between individuals in the group much easier. According to Schortman 
(1989), some symbols of salient social identities are preserved in the archaeological record and 
offers a methodology through which to identify them. Schortman (1989:57) suggested that 
archaeological artifacts be divided into four categories: technological, artifacts adapted to the 
physical environment; ideological, artifacts that conveyed a system of belief; social, artifacts that 
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facilitated or expressed group social dynamics; and proxemic, artifacts that conveyed ideas on 
the proper use of space. Once artifacts were divided into one or more of these categories, it 
would be easier to identify the artifacts that were most likely to aid in identifying salient social 
identities (Schortman 1989:57). Notably, Schortman did not think that artifacts associated with 
production or construction were useful objects of analysis when looking for these symbols since 
they reflect functional adaptations that many diverse groups of people would have used instead 
of reflecting social markers that only a specific group would have used. Schortman (1989:58) 
argues that the similar site plans (proxemic artifacts) for elite-level activities (social artifacts) 
across multiple site in lowlands of central America between 200–900 C.E. during the Mayan 
period reflect shared cosmological principles (ideological artifacts). The limited prestige goods 
with standardized form and decorations, assumed to be status markers, in the Bell Beaker culture 
in the third millennium B.C.E. that spread across western and central Europe were identified as 
markers of salient social identity (Schortman 1989:58). A similar example can be found in the 
Hopewell interaction system in the first centuries C.E. in northeastern United States. 
Standardized exotic goods (social and ideological artifacts) were found in association with 
elaborate, often earthenwork, burials (proxemics) in many sites throughout the northeastern US. 
The analysis of salient social identities contributes directly to understanding interregional 
interaction. Schortman (1989) found that individuals with the same salient social identity, 
distinct from the surrounding societies, often allied together to control scarce resources: e.g. the 
Maya from 200–900 C.E., the Bell Beaker culture, and the Hopewell interaction system. In each 
of these examples, groups of people who shared the same standards and ideals worked as a group 
to monopolize the control of a scarce resource, created a need for the resource, and through that 
system enhanced their elite power. While the metallurgical trade on the Anatolian plateau during 
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the LC probably did not function exactly as described in this model since metal was regionally 
available, it is possible that the metal objects found at various sites were salient social identity 
signifiers since they seemed to be an imported good often linked to burial practices during the 
LC. 
The difficulty with Schortman’s (1989) framework in relation to this dissertation is that it 
removes archaeobotany, and subsistence practices in general, as a contributor to incipient social 
complexity since subsistence practices in general are often undertaken by multiple social groups 
that do not share salient social identities. Archaeobotany can, however, contribute to 
understanding how people living in settlements with evidence for incipient social hierarchies 
organized themselves. The establishment of an elite class often assumes the existence of a 
redistributive, centralized society, but this is not always the case (Brumfiel and Earle 1987a; 
Renfrew 1982). Archaeobotany can directly comment on the redistributive nature of a settlement 
by examining storage patterns at sites and the evidence for centralized storage. Through this line 
of analysis, archaeobotany can identify sites with evidence for elites that have a clear 
redistributive organization with centralized storage and ones that do not. This line of inquiry and 
evidence supports theoretical arguments on social complexity that previously assumed 
subsistence patterns. 
5.5.2. Subsistence, Wealth, and Specialization Model 
Social, ideological, or proxemic characteristics are not the only elements that should be 
studied to understand the interplay between interaction and social complexity. Following on the 
work of Terence D’Altroy and Timothy K. Earle (1985), Elizabeth M. Brumfiel and Earle 
(1987b) proposed a model examining interaction and social complexity through a lens of how 
specific economic systems support political institutions. Specifically, they modeled how 
153 
 
burgeoning elite classes and political organization organized the subsistence needs of a 
population where growing numbers of people were no longer directly involved in agriculture. 
Brumfiel and Earle’s (1987b) model distinguished between: subsistence goods and wealth, staple 
and wealth finance, and independent and attached specialists. 
Rulers and institutions in centralized societies need to be concerned with the production 
and exchange of two different types of goods: subsistence goods—food, medicines, and common 
technology related to household activities, and wealth goods—valuables that display social status 
or ideologies. As societies grow and become more complex, subsistence production and 
redistribution needs to grow in tandem to support individuals who no longer participate in 
household subsistence production (Brumfiel and Earle 1987b). Despite this need, there is no 
clear relationship between the amount of political control over subsistence activities and social 
complexity. Some burgeoning societies have strong political institutional involvement and 
control while others have very little. Conversely, wealth goods are almost always controlled by 
political institutions mainly because wealth goods are a status symbol that legitimates individuals 
in incipient elite classes. The status symbol of these wealth goods gives them use value that can 
be used in exchange, making them act as a proto-currency in a system known as wealth finance 
(Brumfiel and Earle 1987b). 
Subsistence good can also act as a form of finance, known as staple finance (Brumfiel 
and Earle 1987b). Staple finance occurs when agricultural goods are collected and redistributed 
to individuals who do communal, usually mandated, work by specific institutions. Unlike wealth 
finance which can be quite portable, staple finance is hampered by the necessary bulk of its 
goods and the transportation costs associated with moving them. Regardless of this problem, 
many ancient societies utilized staple finance, given that the difficulty of transportation can be 
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mitigated by decentralizing the redistribution system and creating multiple nodes of 
redistribution. Staple finance systems that allocate household subsistence to separate household 
units can also be incredibly complex, a complexity that is managed if most of the surplus comes 
from large estates that control their own labor and land. The establishment of estates also 
facilitates marketing the subsistence goods, thereby transitioning into a wealth finance system 
(Brumfiel and Earle 1987b:6). Wealth finance systems are more desirable because they are more 
stable, more transportable, and easier to control from a centralized place instead of having to rely 
on a decentralized system (Brumfiel and Earle 1987b). 
 Inherent to this model is the idea of increasing specialization and a larger number of 
specialists as complexity grows. Specialist are “individuals who produce goods or services for a 
broader consumer population,” (Brumfiel and Earle 1987b:5) and they can either be independent 
specialists who produce for an unspecified, variable demand or attached specialists who produce 
for an institution or social elite. Full-time specialization only works when the internal societal 
organization is stable enough to provide consistent subsistence and raw goods to the specialist; a 
relationship that is more secure for attached specialists than independent specialists. The need for 
independent specialists develops in response to resource diversity and increasing population 
density, urbanization, market development, and stable supply and demand chains (Brumfiel and 
Earle 1987b:5–6). Attached specialists emerge as a response to the elites’ need to control access 
to wealth items for political institutions and individuals and are often controlled through 
economic leverage and coercive power (Brumfiel and Earle 1987b:5). 
By drawing a distinction between subsistence and wealth goods, staple and wealth 
finance, and independent and attached specialists, Brumfiel and Earle’s (1987b) model allows 
interaction models to be interpreted between two extremes: the variable, difficult to control 
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subsistence goods and staple financed interactions with part-time independent specialists, and the 
highly controlled wealth goods and finance system with full-time attached specialists working 
for a political institution or social elite. This model is more concerned with intrasocietal 
interaction and exchange than Schortman’s (1989) model that focuses on interregional 
interaction, but both models propose similar relationships between interaction and incipient 
social complexity: elites gain control of the distribution of exotic resources and the production of 
luxury items which allows them to legitimize their place in society and create economic and 
political institutions that increase their power. 
Brumfiel and Earle’s (1987b) model also places subsistence practices in a similar position 
as Schortman’s (1989), asserting that there is no clear link between subsistence practices and 
elite control. Yet Brumfiel and Earle’s (1987b) model is more suited to examine subsistence’s 
contribution to incipient social complexity because it uses political and economic indices to 
examine social complexity instead of mainly symbolic indices. Because of this, Kathleen F. 
Galvin (1987) was able to examine changes in livestock production in Mesopotamia using the 
model developed by Brumfiel and Earle and found that livestock specialization was tied to the 
development of wealth finance, not state level social complexity as previously thought. In terms 
of social complexity on the Anatolian plateau during the LC, the metal trade could certainly be 
regarded as an interaction network for wealth goods. This does not necessarily mean that a 
system of elite control was in place across the plateau, but artifacts that could symbolize and 
legitimize power were present at the time. At Çadır, the archaeobotanical analysis seeks to 
clarify how the organization of subsistence goods interacted with incipient systems of wealth. 
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5.5.3. Peer Polity Interaction Model 
Long-distance interaction was not the only type of interaction that spurred processes of 
social complexity. Colin Renfrew (1982) argued that in the Aegean around 2500 B.C.E., a region 
with low interregional contact, no clear dominant settlement, and no major ecological diversity, 
the interaction between multiple, independent settlements acted as the impetus for incipient 
social complexity. While there was little ecological diversity in the region, each settlement had 
differing access to resources and specialist outputs resulting in local diversity. The interaction 
between these peer polities was instrumental in creating specialist and elite classes at the sites 
and, in consequence, intensifying agricultural and material production to support the new social 
classes. This regional interaction led to an ideological unity between politically independent 
settlements and led the population at each settlement to adopt a complex system of economic and 
bureaucratic control over intensifying agricultural outputs (Renfrew 1982). 
Interaction not only facilitated the processes of burgeoning social complexity in the 
Aegean, but it sustained the network as well. It enabled an interaction dependent agricultural risk 
management strategy Paul Halstead and John O’Shea (1982:92) labeled “social storage.” As 
settlements in the Aegean around 2500 B.C.E. intensified their agricultural production to sustain 
their growing hierarchical settlement, it is reasonable to assume that during some of the year, the 
agricultural product was inadequate to fully cover the settlement’s needs. To mitigate the annual 
variations in yield, Halstead and O'Shea (1982) hypothesize that in times of scarcity, the normal 
exchange of prestige items (wealth goods following Brumfiel and Earle’s vocabulary) was 
supplemented or supplanted with the exchange of wealth good for food. In this model, the 
exchange of wealth goods not only legitimizes elites and further entrenches their economic 
control, but also sustains interaction networks that are sporadically needed to support and 
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supplement agricultural demands. The translation of wealth goods into foodstuff and vice versa 
also allowed for the uneven accumulation of wealth goods by settlements and individuals who 
continually were able to produce more foodstuff than needed, which in turn contributed to the 
development of hierarchical social complexity in the Aegean. 
5.5.4. Summary 
The interaction models outlined, despite focusing on different aspects of interaction, all 
use similar premises and assumptions, the first being that culture is always changed through 
interaction. The most common link between interaction and incipient social complexity also 
follows a similar trajectory in each model. Interaction between groups opens up access to new 
materials or resources. As these materials and resources become available to a new group, 
independent specialists begin to manipulate these materials and resources and create differential 
access to the materials and resources by virtue of the access to the specialist. Groups of people 
then seek to control the distribution of these new materials, creating a group of geographically 
scattered administrators and administrations. This mutual goal creates a group of individuals and 
families with similar goals and standards, leading to a shared ideology. This ideological group 
can easily position themselves as elites by manipulating the cultural value of the new material 
into a wealth good and legitimizing their elite position through the easy personal acquisition of 
this material due to their control over the distribution of the material. This entire process is 
supported by the agricultural system of the culture that is modified, usually intensified, to 
support the elites and the specialists who no longer participate in agricultural work. 
These are the assumptions underlying the assertation that decorative metal objects are 
linked to processes of incipient social complexity in LC Anatolia. Metal is a new material 
resource during the LC and stylistic similarities between recovered metal objects from 
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geographically disparate sites, including Çadır Höyük and Arslantepe, suggest the presence of an 
interregional interaction network around metal objects. If one accepts the foundational tenet of 
interaction theory—that interaction between groups changes cultural habits—then it is clear that 
this interaction is influencing cultural practices across Anatolia during the LC. Unfortunately, 
further analysis into the shape of this interaction network is difficult owing to the paucity of LC 
excavations in Anatolia. The clear lack of excavated settlements in north central Anatolia limits 
the number of contemporaneous peer settlements that can be studied together. The lack of peer 
settlements extends to studying the archaeobotanical record as well. Only a few in-depth 
archaeobotanical analyses have been published for LC sites in Anatolia, discussed in Chapter 8, 
and none of those in-depth analyses were conducted at sites that resemble Çadır’s level of 
incipient social complexity, or geographic region. This makes it difficult to determine whether or 
not the evidence from Çadır was common practice on the north central Anatolian plateau during 
the LC or not. 
 
 Interaction in Mesopotamia and Anatolia 
The archaeological evidence from Mesopotamia in the 4th millennium B.C.E. has always 
lent itself towards studying interaction frameworks. During the second half of the 4th millennium 
B.C.E., southern Mesopotamia entered into the Uruk period, a period defined by centralization 
and population growth in Southern Mesopotamia and interregional interactions between southern 
Mesopotamia, Syria, southeastern Anatolia, Iraq, and Iran (Figure 5.2). Starting around 4000 
B.C.E. until around 3800 B.C.E. during the Early Uruk Period (Minc and Emberling 2016), the 
size of settlements in southern Mesopotamia grew into large populations centers and a regional 
trade network began (Adams 1966; Algaze 1993b; Minc and Emberling 2016; Wright and 
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Johnson 1975). During the Middle Uruk Period, 3800–3400/3300 B.C.E. (Minc and Emberling 
2016), the number of sites in southern Mesopotamia grew from 18 to over 100, the size of the 
settlement of Uruk grew to around 50 to 75 hectares, and a network of long distance trade routes 
were established across the southern Mesopotamian region (Algaze 1993a; Algaze 1993b; Minc 
and Emberling 2016; Rothman 2004). During this time, Uruk began to establish colonies in 
modern day Iraq, Syria, southeastern Turkey, and Iran (Algaze 1989; Algaze 1993a). At the site 
of Uruk, there was evidence for major shifts in social, political, and economic organization in the 
form of monumental architecture, art, standardized beveled-rim bowls, seals, and clay tablets 
which suggest the creation of administrative, religious, and elite groups and institutions (Algaze 
1989; Algaze 2001). By the Late Uruk Period 3400/3300–3100 B.C.E. (Minc and Emberling 
2016), the site of Uruk had grown to 100 hectares. Other sites located on watercourses also grew, 
but sites not directly on the Tigris and Euphrates began to disappear (Falconer and Savage 1995). 
By the end of the Uruk Period, only the city of Uruk seems to have remained (Falconer and 
Savage 1995). Following the Uruk Expansion, there was a shorter period, the Jemdet Nasr period 
3100–2900 B.C.E. (Minc and Emberling 2016), defined by a return to more isolated local and 
regional networks and cultures (Ross and Steadman 2017). 
The traditional view of trade in southern Mesopotamia was developed as an element in 
adaptionist frameworks by Adams (1966), Redman (1978), and Wright and Johnson (1975). 
Trade was particularly important for southern Mesopotamia since the region does not naturally 
contain large amounts of necessary resources like wood, metal ores, or stone, but has an 
abundance of clay, agricultural potential, and easy transportation routes. Furthermore, 
archaeological evidence supports the argument that people in southern Mesopotamia developed a 
large, far reaching trade network (Rothman 2004). The lack of raw materials like metal ores, 
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large timber, building stone, and stone for tools in Southern Mesopotamia led the populations to 
engage in large scale trading to obtain the materials they could not use clay for. This necessitated 
administrative organization to run the large-scale trading networks. The administrative 
organization would have had access to major sources of wealth in the community and could have 
extended their power through wealth. Competition for agricultural land between growing 
populations would have created dense concentrations of people in finite areas to maximize the 
amount of agricultural land available, i.e. urbanization. Large settlements would have been 
supported by the increased efficiency of production and the ease of controlling nucleated 
settlements. However, it is still unclear if trade was the impetus for social complexity, or a 
product of an administration elite already in place (Algaze 1993b; Wright and Johnson 1975).  
5.6.1. World Systems Theory 
With growing evidence for interregional interaction, it is unsurprising that Mesopotamia 
was one of the first regions to test an early interaction-based framework, world systems theory, 
in an attempt to expand theoretical frameworks beyond adaptionist models. This line of study 
began with Guillermo Algaze’s (1989) hypothesis that the Uruk Expansion was a colony-based 
world system. World systems theory was originally hypothesized by Immanuel Wallerstein 
(1974) in order to explain the historical development of the modern capitalist globalized system. 
In this model, a world-system is a social system defined as “a unit with a single division of labor 
and multiple cultural systems” (Wallerstein 1974:390). A world-system can exist with multiple 
structural units: the core, the semi-periphery, and the periphery (Wallerstein 1974:401). All units 
trade with each other, but there is an unequal power balance. The core is a strong, dominant state 
and the semi-periphery and periphery are weak states that supply the core with resources 
necessary to maintain the core. By having peripheral and semi-peripheral regions participate in 
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the same system of resource extraction and trade as the core, the semi-peripheries and 
peripheries are forced to adopt a similar division of labor as the core (Wallerstein 1974). 
Archaeological evidence indicates that during the second half of the 5th millennium 
B.C.E. the site of Uruk began the first, but often repeated, cycle of centralization, expansion, and 
contraction in Mesopotamia. Algaze (1989) argues that the development of internal 
centralization of social, economic, and political systems at Uruk allowed the elite and 
administrative populations to amass the human, economic, and logistical capital necessary to 
develop a large trade network and expand political control over the region. The primary focus of 
this expansion was to control trade routes with northern Syria, western Iran, and southeastern 
Anatolia. The network was formed by establishing politically dominant colonies or enclaves, 
stations, and outposts in western Iran, northern Syria, and southeastern Anatolia. Through these 
colonies and enclaves, an asymmetrical trade network was created where the eastern (Iran) and 
northern (Syria and Anatolia) peripheries traded raw luxury resources for labor intensive, 
finished exports. Algaze (1989) hypothesized that the social, political, and economic 
implications of this trade relationship were highly uneven. For the core area, southern 
Mesopotamia, this trade relationship brought luxury goods to the region and facilitated increased 
internal economic and political complexity in order to support and sustain the expanded trade 
networks. For the peripheral areas in Iran, Syria, and southeastern Anatolia, this trade 
relationship introduced more complex systems of social, political, and economic organization 
and forced indigenous communities to reorganize themselves in order to adapt to working within 
the Mesopotamian system (Algaze 1989). The strength of Algaze’s (1989) model lies in its 
incorporation of the social complexity and societal dynamics theoretical frameworks with 
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archaeological evidence. This theoretical and practical model was adopted readily by the 
archaeological community (Stein 1999b).  
This quick adoption allowed the model to be thoroughly tested and once it was, 
consistent critiques started to emerge. World systems theory was critiqued in two ways: the 
archaeological evidence from pre- or non-state societies did not support the assumption that 
social change was dictated by core dominance, asymmetrical exchange, and long distance 
exchange and the model prescribed a very passive role to peripheral communities (Stein 1999b). 
Furthermore, all attempts to modify the theory by redefining the three assumptions to fit the pre- 
or non-state level societies removed the analytical specificity that made the model attractive 
(Stein 1999b). This line of critique was transformative for Anatolian archaeology since it 
introduced a locally driven model of social complexity based on evidence from Anatolia. It also 
argued that Anatolia had its own autonomous processes of social complexity that had previously 
been ignored and subsumed by world systems theory, which invalidates the theory overall. 
Anatolia was finally being recognized as an independent region from Mesopotamia worth of 
study. 
5.6.2. SW Asian Interregional Interaction during the LC 
As an alternative to world systems theory, Stein (1999b) argued for frameworks of 
interregional interaction that adhere to four principles. First, the analytical models should 
examine the role interregional interaction had in developing and maintaining social complexity 
but should not assume that it was the primary factor in social complexity. Second, the model 
should examine both the broader interaction network as well as local networks to identify 
recurring organizational adaptations and processes of change. Third, interregional interactions 
should be studied as networks that grew out of short-term decisions from multiple groups 
163 
 
throughout the network and focus on the organizational dynamics of the network. This approach 
allows and examines agency in all parts of the system, core, semi-periphery, and periphery, as 
well as agency or decision making that arose specifically from the interaction between the 
groups. Finally, the framework should recognize cross-cultural mechanisms and processes as 
well as the locally specific mechanisms and processes in the interregional interaction network 
and seek to understand the factors that led to the adoption of locally specific mechanisms and 
processes (Stein 1999b). With these guidelines, Stein argued for understanding social complexity 
and interregional interaction on a local level with the understanding that both of these elements 
developed to answer specific needs in specific societies, not as extra-local systems that were 
imposed on areas, as was traditionally the case with understanding the development of social 
complexity in Anatolia. 
Anatolian scholars like Stein (1999b) at Hacınebi Tepe, Marcella Frangipane (2010b) at 
Arslantepe, and Rothman, et al. (1998) at Yarım Höyük espoused a similar argument that trade 
relations with Mesopotamia strengthened already existent and strong social, political, and 
economic complexity in the region and that world systems theory underestimates or ignores the 
internal dynamics of settlements on the periphery. Evidence from each of these excavations will 
be discussed below to highlight the evidence they provided about autonomous systems of 
incipient social complexity and why world systems theory was not a useful paradigm to use to 
study each site. 
5.6.2.1. Hacınebi Tepe 
Hacınebi Tepe is a 3.3 ha mounded site on the bluffs overlooking the Euphrates River in 
southeastern Turkey with its main occupation dating to the fourth millennium B.C.E. (Stein 
1999a). The goal of the excavations, conducted between 1992 and 1997, was to determine how 
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the core/periphery relationship during the Uruk period functioned in southeastern Anatolia. The 
evidence at Hacınebi indicated that between ca. 3700 and ca. 3300 B.C.E. the site was occupied 
concurrently by an Uruk colonial enclave from Southern Mesopotamia and a local group of 
inhabitants. These two groups lived side-by-side, with limited cultural transmission between the 
two, and no evidence for social, economic, or political domination of one group over the other.  
Based on the administrative, lithic, and faunal assemblages, there was no indication at 
Hacınebi that the Mesopotamian population had any power over the local LC culture. This 
finding contradicted the expectation set up by the world systems theory that had previously been 
applied to relationship between the Uruk Expansion and southeastern Mesopotamia (Stein 
1999a). This unexpected finding led Stein to propose alternative models on how power and 
influence functioned during the Uruk Expansion. Stein (1999b) argued that the problem with the 
world systems theory was that it assumed that the core exercised power evenly throughout the 
expansion without taking into consideration the primary limiting factor: distance and 
transportation costs between the core and the periphery. Stein (1999b) proposed two alternative 
models that could account for distance and transportation costs: the Distance-Parity model, and 
the Trade Diaspora model. The Distance-Parity model argues that, “the core’s ability to exercise 
hegemonic power decays with distance, thereby leading to increasing parity or symmetry in 
economic and political relations with increasing distant peripheries,” (Stein 1999b:165), owing 
mainly to the rising transportation costs of the materials until the movement of goods becomes 
too costly to render trade profitable (Stein 1999b). The Trade Diaspora model argues that trading 
posts were not formal instances of colonization or encampment, as Algaze hypothesized, but less 
formal communities of foreign traders focused on maintaining a monopoly over their trade while 
keeping their cultural identity separate from the group of people they traded with. The existence 
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of these diasporic communities was stable and maintained through their own political 
organization, but the population was highly mobile. The tensions between maintaining their own 
identity, developing trade relationships with other populations, and the highly mobile nature of 
individuals in the groups maintained the diasporic community (Stein 1999b). 
5.6.2.2. Arslantepe 
Hacınebi Tepe was not the only southeastern Anatolian site that did not support the world 
systems theory. Evidence from Arslantepe indicated that the Uruk population and influence 
extended only to elite ritual functions, while local administrative and economic systems 
continued to function during the end of the 4th millennium B.C.E. Arslantepe is a 4.5 hectare 
mounded site on the Malatya Plain, the largest site on the plain and the dominant center from the 
6th millennium through the Neo-Hittite Period (Frangipane 2011). During the second half of the 
4th millennium (3350–3000 B.C.E. Arslantepe VI A), a division developed between the 
privatized religious and symbolic activities and the growing public increasingly secular 
economic-administrative sphere (Frangipane 2010a; Frangipane 2012). During this period, a 
palatial complex that housed primarily administrative and economic activities was built. Within 
this complex, a large number (over 2100 of well-preserved fragments) of accounting tablets 
called cretulae and over 300 different seal impressions were found. These tablets were found in 
multiple discrete areas, and probably were used to document food redistribution suggesting the 
presence of large economic and administrative systems (Frangipane 2010a; Frangipane 2012). 
The sheer number of cretulae found in the palace, a central location, suggests that large numbers 
of people who were associated with the palace complex did not live at Arslantepe, allowing them 
to maintain autonomy and independence from the increasing centralization and possibly continue 
a pastoralist lifestyle. (Frangipane 2012). In contrast to the expanding economic and 
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administrative functions, two temples were also built during this period (Temple A and B) that 
had Mesopotamian material culture, but these temples were smaller and less open to the public 
than the previous temple complex (Frangipane 2012). Frangipane (2012) argues that the 
privatization of ritual acts further entrenched and separated the elites at Arslantepe from the 
populous and suggests that elites were living at Arslantepe. Arslantepe’s dual nature of being a 
center for elite participation in ritual and symbolic practices, and a center for the local, pre-
existing pastoralist sphere allowed for these two culture groups to interact when pastoralist 
groups from the surrounding area came to Arslantepe to trade dairy and metal objects 
(Frangipane 2012). 
Again, the evidence from Arslantepe did not conform to the expectations of the world 
systems theory. In world systems theory, the entirety of Arslantepe’s culture would have been a 
reflection of southern Mesopotamia’s culture since in this model southern Mesopotamia had the 
dominant power. Furthermore, no local systems of social complexity would have been present 
before the Uruk expansion. Frangipane (2007) offers an alternate model for the modes of 
development of social complexity in Anatolia during the Chalcolithic. Her model addresses areas 
outside of Mesopotamia in Anatolia (specifically central Anatolia) as well as southeastern 
Anatolia that was part of the Uruk sphere. Frangipane (2007) argues that the determining factors 
that gave rise to urbanization and highly centralized societies depended on the ability for 
productive agriculture to generate surpluses and a social network that emphasized competition 
between household units from which elites can emerge. In southern Mesopotamia between the 
7th millennium B.C.E. through the 6th millennium B.C.E., these conditions are met and 
Frangipane (2007) argues that this gave rise to early urbanism. In northern Mesopotamia, 
southeastern Anatolia, and northern Syria, the urbanization process did not begin with as much 
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intensity as in the south, except in the Khabur region where agriculture was more stable. The 
settlements in this region were dispersed, had very little evidence for hierarchies, and engaged in 
differing subsistence strategies. This allowed these settlements to engage in mutual cooperation 
and subsistence management, as well as some village specialization (Frangipane 2010b). Only by 
the middle of the 4th millennium did the Mesopotamian-controlled hierarchy become fully 
entrenched in this area (Frangipane 2010b). In other areas like central Anatolia, vertical 
stratification developed during the Late Chalcolithic, but it did not completely replace the pre-
existing systems of rural pastoralism. In western and central Anatolia a network of small 
settlements or territories emerged with political/military leaders whose role was to protect trade, 
guarantee access to raw material (especially metal), and support craftsmen (Frangipane 2007). 
5.6.2.3. Yarım Höyük 
Archaeological evidence from Yarım Höyük further supports the argument from 
Hacınebi and Arslantepe that world systems theory inadequately explained the social complexity 
of northern Mesopotamia. Yarım Höyük is located 5 km south of Birecik, Turkey (Rothman, et 
al. 1998). It was occupied during the end of the 4th millennium and into the early third 
millennium B.C.E. During this period, Yarım Höyük was a very small agricultural settlement 
with no more than a dozen households total. The site was poorly preserved with rather shallow 
cultural deposits, so the artifact assemblage was rather small. The ceramics were southern 
Mesopotamian, and the archaeobotanical and zooarchaeological assemblages indicate a small 
agricultural practice that would have sustained the inhabitants but few others. The same goes for 
weaving and tool making. A considerable number of lithics had sickle sheen which supports the 
argument for agricultural activities, but there is no evidence that the population engaged in 
luxury trade or trade specialization (Rothman, et al. 1998). This underwhelming evidence led 
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Rothman, et al. (1998) to argue that Yarım Höyük was occupied by farmers who migrated north 
from the Uruk controlled areas, but did not participate in the Uruk trading network. Rothman 
was unable to provide an interpretation for why this settlement existed, but it was clear that the 
evidence from the site did not support the world systems theory either. 
5.6.3. Globalization 
Although the focus on interaction in Anatolia positioned Anatolia as an autonomous 
cultural region, the Anatolian plateau was left out of all interaction frameworks. This omission 
was probably due to the paucity of archaeological evidence from the plateau. It is very difficult 
to discuss interaction between sites if there are very few contemporaneous sites. The omission of 
the plateau from discussions about interactions with Mesopotamia could also be an effect of the 
fact that materially, few sites on the plateau, Çadır included, have direct material correlates to the 
Uruk network. This does not mean, however, that the plateau was not influenced by the Uruk 
system or had no contact with it. Considering that Çadır has direct material corelates with 
Arslantepe, discussed in Chapter 6, it seems shortsighted to assume the north central plateau was 
cut off from the Uruk network. Previous interaction frameworks, however, make it difficult to 
study an interaction between Çadır and the Uruk system since they primarily discuss direct 
contact and with no direct material corelates it is difficult to argue for direct contact. This 
problem is solved with a fairly new interaction framework, globalization, that has constructed a 
model of observed culture effects that can be traced through the material record but are not so 
dependent on evidence of trade. 
Globalization, conceptualized as “complex connectivity” of interdependencies and 
interconnections (Tomlinson 1999:2) is the latest framework that has been used to examine how 
social complexity is developed, changed, constricted, and expanded through interaction between 
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groups of people. Dissatisfied with previous attempts to extend globalization into the past by 
simply conceptualizing globalization as a continuous gradual process, Justin Jennings (2011) 
argues that multiple discrete periods of globalization happened during prehistory but that 
archaeologists must be more rigorous at defining them. According to Jennings (2011:21), periods 
of prehistoric globalizations occurred when interregional interaction brought forth specific 
cultural changes that Jennings has associated with the creation of a global culture. These eight 
cultural changes are: 1) time-space compression: a rapid and easy adoption of economic and 
social changes that originated elsewhere; 2) deterritorialization: when foreign cultural materials 
and symbols replace local materials and symbols in specific areas; 3) standardization: shared 
material culture and behaviors; 4) unevenness: differential connectivity across the region 
influencing material culture and behaviors; 5) homogenization: cultural uniformity and 
emulation; 6) cultural heterogeneity: when new material and practices occur due to the influence 
of outside and local practices; 7) re-embedding of local culture: returning to local customs as a 
reaction to rapid changes by outside influences; and 8) vulnerability: increased interdependence 
between settlements becomes visible when failures at the center affect all areas (Table 5.1). 
It is clear that all eight characteristics were present within the far reaching Uruk 
interaction sphere, indicating that the Uruk culture initiated a prehistoric period of globalization 
through its intensive interregional trade network (for a comprehensive overview see Jennings 
2011:57–76). The question remained, however, if the effects of this globalization reached Çadır 
on the north central Anatolian plateau, traditionally removed from discussions about the Uruk 
interaction sphere (Algaze 1993b; Rothman 2004). To answer this question, Steadman, et al. 
(2019) applied the eight cultural changes associated with a global culture to the Çadır LC 
assemblage. They found there was evidence for time-space compression, unevenness, 
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homogenization, cultural heterogeneity, re-embedding of local culture, and vulnerability with 
some evidence for deterritorialization and no evidence for standardization (Table 5.1). This 
evidence suggests that Çadır was affected by the Uruk global culture and adopted incipient social 
hierarchy at the site as a result. When the system began to collapse around 3200 B.C.E., Çadır 
withstood significant cultural change in part by reorganizing the subsistence strategies and 
settlement patterns. 
It is important to note that while evidence for participation in a globalized culture first 
appears during the LC at Çadır, as evidenced primarily through the material and architectural 
artifacts, this does not mean that the LC was the first period of globalization in Anatolia or SW 
Asia. The advantage to Jenning’s (2011) methodology is that it allows for multiple periods of 
intense connectivity and/or disconnectedness across a region through time therefore it is possible 
that another globalization period occurred earlier in Anatolia. At Çadır, an examination of how 
the use of space and subsistence strategies changed before and after 3200 B.C.E. can provide 
insight on the effects of globalization during the second half of the 4th millennium B.C.E., 
specifically the vulnerability that Steadman, et al. (2019) see in the archaeological record 
(outlined in Chapter 6) once the Uruk system collapsed. 
 
 Contributions from Archaeobotany 
Despite the fact that at the moment there is not clear model that makes it possible to 
observed long distance trade in archaeobotanical assemblages (Riehl 2014), archaeobotany can 
still offer insights into theories on interaction and incipient social complexity. Underlying every 
interaction model is the assumption that agricultural production intensified and centralized in 
reaction to the creation of specialist and elite classes. To date, these assumptions, however, have 
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rarely been tested through archaeobotanical or zooarchaeological analyses. How would the 
hypothesized role of interaction shift if no evidence for agricultural intensification or 
centralization emerged? At the very least, archaeobotanical studies can provide a more complete 
understanding of cultural change through interaction by outlining agricultural labor organization, 
storage patterns, and subsistence strategies during periods of cultural change. 
Plant use documents interaction between humans and the environment and is shaped 
through social, political, and economic systems. In this human-environmental interaction, all 
systems, social, political, economic, and environmental, both individually and collectively allow 
and encourage certain behaviors and practices and discourage others. Stevens (2003) built on 
Hillman’s work that applied his crop processing model to British Iron Age and Roman sites to 
examine the social implications of crop processing. One model of social complexity in British 
Iron and Roman periods that gained quite a lot of traction distinguished between “producer” sites 
that specialized in growing and processing grains and “consumer” sites that received cleaned 
grains from producer sites (Hillman 1981; van der Veen 1992; van der Veen and Jones 2006). 
This distinction was supported with evidence of crop processing. Martin K. Jones (1985) argued 
that intensive processing at producer sites would have created a lot of chaff and enhanced the 
potential for cereal to be accidentally burnt during processing, while at consumer sites, 
accidental fires of cereal remains would have only burnt storage areas (Stevens 2003; van der 
Veen and Jones 2006). Stevens (2003) rejected this model as overly simplistic and instead 
proposed that observed differences resulted from the difference in the ways that crop processing 
labor was organized. He argued that sites yielding glume and grain rich assemblages represented 
cereal in semi-clean spikelet form (the chaff rich assemblages that were viewed as producer 
sites) which required less bulk crop processing of cereals that were stored as partially threshed 
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ears (the grain rich consumer sites). However, van der Veen and Jones (2006) argued that it was 
more likely that hulled cereals were stored as unsieved spikelets instead of partially threshed 
ears. The differences in method of storage, according to Stevens, reflected the availability of 
post-harvest communal labor rather than grain producers or consumers. Following a harvest, 
cereals have to be processed quickly so that they can be stored dry. Populations who were able to 
process cereals to semi-clean spikelets likely had access to larger groups of laborers able to work 
intensively over a short period of time than groups who processed cereals to the semi-threshed 
ear stage. Although van der Veen and Jones (2006) critiqued Stevens’ assumptions about the 
type of by-products that would be present at the different sites based on storage patterns, they did 
not dismiss the idea that storage patterns can relate to labor availability. 
While Stevens’ approach uses archaeobotanical data to examine social complexity, the 
approach places plants and the environment as passive receptors or reflectors of human behavior 
instead of examining how plants and the environment are active participants in human-
environmental interactions. This characterization of the environment is common in traditional 
archaeobotanical studies that focus on identifying markers of plant use, often focusing primarily 
on economic values of plant use (Hillman 1981; Hillman 1984a; Hillman 1984b; Jones 1984; 
Jones 1987a; Jones 1987b), or on the ecological niche that ancient plants would have occupied 
(Bogaard, et al. 1999; Charles, et al. 1997; Fraser, et al. 2011). More recently, two approaches: 
materiality (van der Veen 2014) and political ecology (Rosenzweig 2014:17–27), move away 
from the environmental passivity that pervades the archaeobotanical literature. 
Materiality, as van der Veen envisions it, examines the “material properties of plants and 
the material and social implications of plant–people relations,” (van der Veen 2014:800). This 
approach views the plant–human relationship as co-evolutionary and co-dependent, while 
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humans rely on plants to meet their nutritional, beauty, medicinal, intoxication, and architectural 
needs (to name a few), plants rely on people to propagate and to create ideal growing spaces. The 
goals of each group create interactions that constantly changes each group. Human are physically 
transformed by ingesting plants as nutrition or intoxicants. Plants are physically transformed by 
humans through agricultural needs and conditions. The day-to-day engagement with plants, 
especially through large or small-scale cultivation, creates a rhythm and a cycle in people’s lives 
that is dependent on the plant they are growing, tending, harvesting, and processing. Finally, 
plants and people are entangled in a meshwork (for an in-depth discussion of the concept of a 
meshwork see Ingold 2007) where both depend on each other equally for survival and both are 
modified because of this dependency to the point where these changes cannot be undone, e.g. the 
adoption of agriculture (van der Veen 2014). 
While materiality provides a framework to envision plant-people relationships as mutual 
interactions primarily between individuals and their plants, it does not fully address the entangled 
relationship between the environment and social, economic, and political control. It is necessary 
to understand the enmeshed relationship between the environment and culture when addressing 
questions of social complexity through archaeobotany. One of the few theoretical approaches 
that explicitly engages with the idea that the environment shapes and is shaped by social, 
economic, and political systems is political ecology. For a larger discussion about the history and 
limitations of the theory of political ecology see Rosenzweig (2014). As Rosenzweig (2014:17) 
states: 
[Political ecology] is a body of theory that promotes several epistemological 
premises: that the environment as an object of anthropological study cannot be 
treated as pre- or extra-social, nor can society or human action be theorized as 
extra-environmental; that humans do not necessarily control the environment, but 
they always engage with it, both materially and discursively; and that socio-
political relations involve environmental resource management, and vice versa.  
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With this approach, Rosenzweig explored how the Neo-Assyrian empire used agriculture 
as an element of statecraft (Rosenzweig 2016) and how simultaneously households used plant 
based agricultural practices as a form of oppositional agency (Rosenzweig 2014). At the 
household level, local actors at Ziyaret Tepe declared and reinforced their individuality against 
the Neo-Assyrian Empire by using local planting practices that clearly defied the prescribed 
practices described in texts and found in the heartland (Rosenzweig 2014). Rosenzweig argues 
that archaeology is in a unique position to combine materiality and political ecology to create a 
more nuanced understanding of the entangled interactions between individuals, plants, the 
environment, and culture (Rosenzweig 2014). 
At Çadır, farmers probably had very few ties to long distance trade networks, but cultural 
shifts can have an impact on plant use. In Chapter 7, this study examines the changing spatial 
distribution of plant remains before and after 3200 B.C.E. to assess whether or not there is a shift 
in where plants were being used and disposed. Overall changes in subsistence strategies before 
and after 3200 B.C.E. are examined and changes in the daily organization of farmer’s lives are 
discussed. These shifts contribute to understanding the resiliency of the inhabitants at Çadır in 
response to the globalized interaction and the climate shifts at the end of the 4th millennium 
B.C.E. 
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 Tables 
Table 5.1: The eight cultural changes associated with globalization, their definitions, whether or not they were found at Çadır Höyük,  
and the material evidence for these changes at Çadır. 
From Jennings (2011) and Steadman, et al. (2019). 
Globalization Trend Description Present at Çadır Höyük 
Time-space compression 
Rapid and easy adoption of economic and social 
changes that originated elsewhere. 
Yes; sudden reorganization of the settlement 
and increases in lithic and ceramics production 
over a few generations. 
Deterritorialization 
Foreign cultural materials and symbols replace 
local materials and symbols in specific areas. 
Maybe; some foreign goods primarily from 
Transcaucasia suggest a desire for these objects. 
Standardization Shared material culture and behaviors. No 
Unevenness 
Differential connectivity across the region 
influencing material culture and behaviors. 
Yes? an increase in the production of 
exchangeable materials suggests increased 
connectivity, but there is no evidence of Uruk 
style “payment methods.” 
Homogenization Cultural uniformity and emulation. 
Yes? Some evidence for homogeneous herd 
management, ritual, and metallurgical practices. 
Cultural Heterogeneity 
New material and practices occur due to the 
influence of outside and local practices. 
Yes; Increase of metal objects appear at the site 
with foreign styles and adornment practices. 
Re-embedding of Local 
Culture 
Returning to local customs as a reaction to rapid 
changes by outside influences. 
Yes; local ceramic styles and decoration; a 
continuation of local infant burial practices. 
Vulnerability 
Increased interdependence visible when failures at 
the center affect all areas. 
Yes; When the Uruk system collapses: the 
settlement pattern at Çadır retracts and 
condenses and the number of luxury goods 
noticeably decrease. 
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 Figures 
 
 
Figure 5.1: Map highlighting the Uruk and Kura-Araxes networks during the Late Chalcolithic.  
Map is adapted from Rothman (2004:78) and Sagona (2017:214). 
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Figure 5.2: Map of archaeological sites with Mesopotamian material culture in the 5th and 4th 
millennia B.C.E. 
The map was copied from Rothman (2004:78). 
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6. The Archaeology of Çadır Höyük 
 
6.1. Introduction 
This chapter describes the archaeological remains for all periods at Çadır Höyük, paying 
careful attention to the Late Chalcolithic evidence, in order to situate Çadır Höyük in the regional 
and social contexts presented in Chapters 4 and 5 respectively. Although this dissertation deals 
exclusively with remains from the Late Chalcolithic, brief overviews of the later periods of 
occupation at Çadır are also presented to present a summary of the full history of occupation. 
First, a brief history of excavations at Çadır is presented followed by a brief overview of the 
chronology of archaeological remains at the site. This is followed by a more detailed discussion 
of the archaeological remains by period. This discussion of the archaeological remains provides 
the archaeological context for the macrobotanical analysis discussed in Chapter 7.  
 
6.2. Çadır Höyük Excavations 
Çadır Höyük is located in north central Anatolia within the Kanak Su basin at the 
junction of the Eğri Özü River valley and a stream valley (Figure 6.1 and Figure 6.2) (Gorny, et 
al. 1995). An initial salvage survey in 1993 identified 11chronological periods based primarily 
on surface pottery finds including the Late Chalcolithic/Early Bronze I, Early Bronze II, Early 
Bronze III, Middle Bronze, Late Bronze, Iron, Hellenistic, Roman, and Late Roman/Byzantine 
(Gorny, et al. 1995). During the inaugural 1993 season of the Alişar Regional Project (ARP), it 
was discovered that the lower portion of the Çadır Höyük mound was in danger of being 
submerged by construction of the new Gelingüllü Dam. Because of this threat, the Department 
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of Monuments and Museums asked the ARP to focus on Çadır Höyük during the 1994 season 
(Gorny, et al. 1995).  
The 1994 excavations were directed by Ronald L. Gorny (University of Chicago), who 
was assisted by Gregory McMahon (University of New Hampshire) and Samuel Paley (SUNY 
Buffalo) (Gorny, et al. 1995). Originally, the project focused on a regional study of cultural 
development within the north central Anatolian plateau around Alişar Höyük. Since its inaugural 
season Çadır Höyük has been excavations for 18 additional seasons (1994, 1998–2009, 2012–
2017). In 2012, directorship of the project shifted to Sharon Steadman (SUNY Cortland) and 
Gregory McMahon, assisted by Jennifer Ross (Hood College), Marica Cassis (Memorial 
University), Tevfik Emre Şerifoğlu (Bitlis Eren University), and Benjamin Arbuckle (University 
of North Carolina Chapel Hill). 
Excavation has exposed remains from every period identified in the survey except for 
EBA II and the Hellenistic period, indicating that the mound was almost continuously occupied 
from the Late Chalcolithic through the Byzantine period (ca. 4000 B.C.E to 1100 A.D.) 
(Steadman, et al. 2007; Steadman, et al. 2013; Steadman, et al. 2015; Steadman, et al. 2008). 
One reason for the longevity of occupation at Çadır may be the site’s location, as well as access 
to productive agricultural land. The valleys that radiate outward from Çadır could have served as 
trade routes connecting the site with settlements to the southwest, northeast, and north, including 
Alişar Höyük and Kerkenes Dağ (Gorny, et al. 1995). 
The mound of Çadır Höyük is 32 m high and rests on a 240 × 185 m base. A terrace 
extends approximately 200 m to the northeast of the site (Gorny, et al. 1995). The site was 
excavated in 10 × 10 m trenches. As of 2016, 49 trenches had been opened (Figure 6.3). The 
conventions used to name trenches at Çadır has changed over the years. The earliest was 
employed between 1994 and 2009 and followed the coordinates of the trench in the ARP grid. In 
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2012, the naming convention switched to a descriptive topographical system based on the 
general location of the trench on the mound (Table 6.1). In this dissertation, I use the more 
recent descriptive topographic name for all trenches, although some images include the old 
naming convention.  
The research goals of the excavations at Çadır Höyük have changed over the 19 seasons 
of excavation. The work at the site began as a salvage excavation that formed a small part of a 
larger regional project. The first two seasons of excavation highlighted the range of occupational 
periods of the mound, especially the LC, Late Bronze Age (Hittite component), and the 
Byzantine. By 1998, it was apparent that inundation of the site was no longer a threat but the 
importance of Çadır as a multiperiod site in north central Anatolia was clear, so excavations 
continued. The excavations at Çadır resumed with the dual goal of: 1) understanding how Çadır 
Höyük contributed to the sociopolitical and socioeconomic development of Central Anatolia 
during all periods of occupation; and 2) studying how rural communities adapt to their natural 
and cultural environments (Ross 2010; Steadman, et al. 2008). When Steadman and McMahon’s 
assumed direction of the site in 2012, the research agenda shifted to cultural resilience. Because 
Çadır Höyük was almost continuously occupied for such a long period, research focused on the 
maintenance of the community at the site during three regional “dark ages,” at the transition 
between the LC and Early Bronze Age, the Late Bronze Age and Early Iron Age, and the Late 
Roman and Byzantine periods. At the time of writing in 2018, research is being refocused on the 
documentation of settlement size and the extent of occupation during each period using survey, 
test pitting, magnetometry, and resistivity (Steadman, et al. 2015). 
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6.3. The Chronology of Çadır Höyük 
The chronology and terminology used throughout this dissertation are consistent with the 
various publications on Çadır Höyük (Table 6.2) (Steadman, et al. 2019; Steadman, et al. 2007; 
Steadman, et al. 2013; Steadman, et al. 2015; Steadman, et al. 2008; Steadman, et al. 2017). 
Steadman uses radiocarbon dates to anchor her chronology of Çadır. In the field at Çadır, Three 
Age language is used as shorthand, but these classifications are linked primarily to absolute dates 
and ceramic typology. This approach gives the project more freedom to explore the nature and 
chronology of material and cultural changes at Çadır between 4000 B.C.E. to 1300 A.D. 
The Chalcolithic occupation dates to three phases of the Late Chalcolithic (ca. 4250–
3000 B.C.E. from Schoop 2011; LC radiocarbon dates are in Table 6.3). These include: 1) the 
Agglutinated phase (ca. 3700–3600 B.C.E.); 2) the Burnt House and Omphalos Building phase 
(ca. 3600–3200 B.C.E.); and 3) the Apsidal phase (ca. 3200/3100–2900 B.C.E.) (Steadman, et al. 
2019; Steadman, et al. 2017).  
The Bronze Age in central Anatolia is divided into three distinct periods: the Early 
Bronze Age (EBA: ca. 3000–2000 B.C.E. from Steadman 2011) is characterized by increasing 
urbanization and trade (Steadman 2011), the Middle Bronze Age (MBA: ca. 2000–1600 B.C.E. 
from Steadman, et al. 2015) is characterized by the establishment of Assyrian trading posts in 
Anatolia (Michel 2011), and the Late Bronze Age (LBA: c.a. 1600–1300 B.C.E. from Steadman, 
et al. 2015) is characterized by the height of the Hittite Empire (Seeher 2011). All three periods 
are further subdivided into phases I, II, and III in Anatolian chronology, but at Çadır only the 
remains from the EBA have been securely dated to a subphase EBA I (3000–2700/2600 B.C.E.) 
and EBA III (2300–2000 B.C.E.) (Steadman 2011; Steadman, et al. 2013; Steadman, et al. 
2008). 
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Traditionally, Iron Age chronology is determined using historical texts, ceramic 
traditions, and absolute dating (radiocarbon and dendrochronology). The exact dates for each 
Iron Age period often differ between Anatolian sites (Kealhofer and Grave 2011). Despite this 
lack of uniformity, the generally accepted chronology for the Iron Age in central Anatolia, is: 
Early Iron Age (EIA) (1200 B.C.E.–900 B.C.E) defined by a period of political decline and 
dispersed villages, Middle Iron Age (MIA) (900 B.C.E.–700 B.C.E.) defined by a period of 
increased urbanism and the Phrygian state in some areas (there has not been much evidence for 
Phrygian control at Çadır), and Late Iron Age (LIA) (700 B.C.E.–ca. 547 B.C.E.) defined by the 
Lydian state expansion into select areas of central Anatolia (Lehner 2015).  
The Byzantine occupation at Çadır spans the Late Roman period through the Middle 
Byzantine. The names given to these periods are far from uniform in the literature and the terms 
Late Roman period, Early Byzantine period, and Late Antique period are used interchangeably in 
Byzantine scholarship. The chronology used at Çadır dates the end of the Late Roman period to 
early 7th century C.E., the Early Byzantine to the 7th to 9th centuries C.E., the Middle Byzantine 
to the 9th to 12th centuries C.E., and the Late Byzantine to the 12th to 15th centuries C.E. (Cassis 
2009; Steadman, et al. 2013; Steadman, et al. 2015). 
 
6.4. The Late Chalcolithic Period (ca. 4250–3000 B.C.E.) 
No occupation phase at Çadır Höyük has been investigated as fully as the Late 
Chalcolithic period. In part this is because the occupation was easily accessible, approximately 
30 cm below the surface in some areas on the southern slope. Furthermore, both the LC and the 
north central Anatolian plateau are understudied and the directors realized that Çadır had the 
potential to fill a very large void (Gorny, et al. 1999; Steadman, et al. 2008). Excavation of the 
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LC began in 1994 and has continued in every season since then. The current LC excavations are 
concentrated in seven trenches: LSS 3, LSS 4, LSS 5, SES 1, SES 2, USS 9, and USS 10 (Figure 
6.3). LC remains have also been found in LSS 8, LSS 9, and LSS 10 but these trenches have not 
been as thoroughly excavated. It is hypothesized that at the end of the fourth millennium B.C.E., 
a series of inhabited and farmed terraces extended up the southern slope of the mound, although 
the relationship between the multiple terraces on the southern portion of the mound has not been 
fully explored. Future excavations aim to clarify this question (Steadman, et al. 2017). In the 
following discussion, the LC archaeological and architectural evidence will be presented by 
trench group: 1) the Lower Town East—LSS 5, SES 1, and SES 2 (with LSS 10); 2) the Lower 
Town West—LSS 3 and LSS 4 (with LSS 8 and 9); and 3) the Upper Town—USS 9 and USS 10 
(Figure 6.3). The remains will be discussed in chronological phases for each trench group. 
The samples for this dissertation came from four areas in the Lower Town: two pre-3200 
B.C.E. assemblages from Building Phase B, one from the Lower Town East (the Burnt House 
and Courtyard) and one from the Lower Town West (the Omphalos Building); and two from 
post-3200 B.C.E. both from the Lower Town East, specifically trench SES 1, the B–C building 
phase assemblage from the Southern Courtyard and the Apsidal building phase assemblage. The 
samples from the Lower Town East are described first in chronological order followed by the 
samples from the Lower Town West in chronological order. 
6.4.1. Lower Town East—LSS 5, SES 1, and SES 2 (with LSS 10) 
6.4.1.1. The Agglutinated Phase—ca. 3700–3600 B.C.E. 
The earliest phase of LC occupation at Çadır, the Agglutinated Phase (Figure 6.4), is 
found primarily in trenches LSS 5 and SES 1 and 2 (Steadman, et al. 2019; Steadman, et al. 
2017). At the moment, two building phases have been securely identified to this phase. The use 
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of the area changed from primarily domestic to primarily industrial, ending in a slow 
abandonment (Steadman, et al. 2017). The style of the architecture in this area during the 
Agglutinated phase is similar to the architecture found at Hacilar II (Mellaart 1970), Canhansan 
1 (French 1998), and Güverçinkayası (Gülçur and Firat 2005). 
Subphase I 
The basic floorplan of the primary structure in this area during subphase I (Figure 6.4) 
consists of a western forecourt, a large exterior courtyard, a smaller interior courtyard, and six 
single celled rooms. A hypothesized mudbrick enclosure wall was excavated in SES 2 that 
probably extended to the south of SES 1 and LSS 5 surrounding the complex, but erosion and 
later occupation levels have hidden or removed evidence of this wall beyond the excavated 
extent (Steadman, et al. 2017). The western forecourt of the complex had a door that opened to a 
street on the west (Steadman, et al. 2017). The walls surrounding the complex were about 50 cm. 
wide and made of mudbrick, except for the northern wall that was over a meter thick and built 
from large stones and probably supported a second story. The living areas in the rooms were 
lower than the courtyards so a second story abutting the courtyard would have allowed for roof 
and ground access. Multiple episodes of feature and floor remodeling are evidenced in the rooms 
and courtyards (Steadman, et al. 2017). Two infant burials in black burnished vessels were 
placed inside the walls at the time of building (one of them with ochre, animal bones, and 
lithics), possibly as a ritual foundation deposit (Steadman, et al. 2019; Steadman, et al. 2017). 
This complex has not yet been fully excavated and not all living levels have been exposed. 
Future excavation will focus on the exterior and interior courtyards and rooms 1, 2, and 3 to 
elucidate the full building history of the complex (Steadman, et al. 2017). 
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Subphase II 
Subphase II in the Agglutinated Building in LSS 5 and SES 1 and 2 (Figure 6.4) left the 
original floorplan and load bearing walls of the complex was left intact but the interior floors and 
curtain wall were extensively and frequently remodeled with sandy orange mudbricks 
(Steadman, et al. 2017). During this phase, a number of interior rooms were remodeled into bins 
and in some rooms, benches were added resulting in a decrease in floor space. In the western 
courtyard, a large hearth or oven was built against the external western wall. Dense phytolith 
concentrations covering the external courtyard suggest that it was covered with matting. 
Although plastering is common in LC architecture, only one small strip of plaster flooring was 
applied from the street through the door into the forecourt (Steadman, et al. 2017). This 
architectural phase ended with a large fire that probably started in the hearth or oven in the 
external courtyard. Debris from this fire was left in situ and sealed with fill before the new 
structures were built on top of the Burnt House complex (Steadman, et al. 2017). Because it was 
left in situ Steadman, et al. (2017) were able to determine that the Agglutinated phase 
architecture was built with horizontally laid, squared timbers.  
6.4.1.2. The Burnt House Phase—ca. 3600–3300/3200 B.C.E. 
The next occupation phase, the Burnt House phase, was found in trenches LSS 5 and 10 
and SES 1 and 2 and had substantially different architecture than the Agglutinated phase. This 
period was characterized by larger free-standing structures including the Burnt House and the 
Omphalos Building, but still followed the fundamental blueprint of the earlier architecture. An 
enclosure wall surrounded the Burnt House complex and associated areas, as well as the 
contemporaneous architecture in the Lower Town West side (Figure 6.5). In this phase, the 
buildings were accessed through a gate located to the south between the Omphalos Building 
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complex left and the Burnt House. The Enclosure Wall was built from mudbricks on a 1.5 m 
wide stone foundation (Steadman, et al. 2019). The gate was located in the center of the 
Enclosure Wall and flanked by two small rooms (Gorny, et al. 2002; Steadman, et al. 2008). 
Steadman, et al. (2007) hypothesized that the labor needed to build these structures was 
organized by aspirant leaders. Three building phases of the Enclosure Wall and gate have been 
exposed. The most monumental gate, had a 4 m entrance and was built in the earliest phase, 
possibly at the same time as the Burnt House. The wall and gate may have used a wall from the 
Agglutinated phase as a foundation or plan (Steadman, et al. 2019). At some point, the gate was 
narrowed to 2 m, possibly during the Transitional phase (ca. 3200/3100–2900 B.C.E.), and by 
the end of the fourth millennium it was blocked (Steadman, et al. 2019). 
The Burnt House and the Courtyard remains were uncovered in trench LSS 5 (Figure 
6.5). After the Agglutinated Phase fire in LSS 5 and SES 1 and 2, the Exterior Courtyard was 
plastered over and became the courtyard for the Burnt House. The northern wall provided an 
exterior wall to the courtyard and was reused (Steadman, et al. 2007; Steadman, et al. 2008; 
Steadman, et al. 2017). The walls surrounding rooms 2 and 3 were leveled and the rooms were 
strategically packed with brick to create a series of bins that were the same depth as the surface 
as the Agglutinated room and a surface that was the same height as the new courtyard. These 
modifications essentially transformed this area from an interior into an exterior space. The reuse 
of walls and modification to Agglutinated Phase buildings suggests that the same population 
occupied the area in both phases and that only a very short time passed between the end of the 
Agglutinated Phase and the beginning of the Burnt House Phase (Steadman, et al. 2017).  
The Burnt House complex consisted of the remains of a house, a single room, and an 
attached courtyard (Steadman, et al. 2007; Steadman, et al. 2013; Steadman, et al. 2008). The 
excavated room was at least 50 cm lower than the exterior courtyard. It had at least two floor-
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building phases and contained mudbrick furniture. The walls of the room were thick enough to 
support a second story or a roof that could support exterior work areas and abutted the Enclosure 
Wall. Unfortunately, the rest of the house extends into the northern balk and has not yet been 
excavated (Steadman, et al. 2019; Steadman, et al. 2007; Steadman, et al. 2008). The private 
courtyard associated with the house was enclosed by a stone and mudbrick wall. It contained a 
number of fine ceramics, bone and stone jewelry, artifacts associated with textile production 
(spindle whorls, loom weights, and metal pins), and evidence for lithic production (Steadman, et 
al. 2007; Steadman, et al. 2013; Steadman, et al. 2008) as well as a number of food production 
artifacts including two querns, two piles of burnt grain probably stored in baskets, and whole 
vessels (Steadman, et al. 2019). Based on the presence of prestige items in the Burnt House 
courtyard, as well as the proximity of the Burnt House to the enclosure wall and gate, Steadman, 
et al. (2007) hypothesize that the (unexcavated) Burnt House was possibly the residence of a 
leader, or incipient elite, at Çadır. 
The earliest archaeobotanical samples in this study (n=13), date to the Burnt House and 
Courtyard area and phase and are assigned to the B.1–3 building phases. These samples are used 
to answer questions about how plants were used during a period of incipient social complexity 
and to document the earliest phase of plant use in this study. 
To the east of the Burnt House was the contemporaneous Non-Domestic Structure in SES 
1 and 2 (Figure 6.5 and Figure 6.7). This structure was at least 5 × 5 m2. Walls with stone 
foundations and mudbrick superstructures were built on the northern and western sides. The 
western wall was built over the eastern interior rooms of the Agglutinated Phase complex 
(Steadman, et al. 2019; Steadman, et al. 2017). A semi-circular mudbrick wall with a posthole in 
the center is found in the interior of the non-domestic structure. There is no evidence for 
domestic activities. Just to the west of the posthole two large stones are positioned on either side 
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of another posthole. The stones were flanked by two small holes, one of which contained a small 
deposit of charred bitter vetch (Vicia ervilia). The other hole may have also contained a small 
seed deposit, but the seeds from that hole were modern and looked like the remains of rodent 
disturbance. To the west of the circular structure were three depressions, possibly pot rests, and 
an infant/child burial positioned beneath two of the three depressions. Both burials were located 
under broken ceramics. One was buried beneath a broken fruitstand which are sometimes 
associated with ritual contexts in the LC (Figure 6.8; Steadman, et al. submitted 2017). The other 
burial was placed under a broken storage vessel (Figure 6.8; Steadman, et al. submitted 2017). 
No archaeobotanical samples from the B or B–C Building phases of the Non-Domestic Area 
were analyzed for this study due to the difficulty obtaining permission to study this material 
outside of Peyniryemez. 
At the end of the B building phase into the C building phase, the Non-Domestic Building 
area was remodeled into a possible communal, or private courtyard known as the Southern 
Courtyard (Figure 6.6) in Trench SES 1 (Steadman, et al. 2019). The Southern Courtyard 
contained multiple pyric features and at least two phases of use. Two large hearth/ovens and one 
kiln installation were constructed in the center of the courtyard. They were positioned with their 
backs to one another and were situated within rounded depressions lined with clay and covered 
with a clay superstructure (Steadman, et al. 2013). It is hypothesized that one of the pyric 
features was used as a ceramic kiln since a ceramic activity area consisting of clay ovoids in a 
small depression; a storage bin containing more than 500 g of ochre; a flat, smooth preparation 
table possibly for wedging clay (mixing and removal of air from clay); and three burnishing 
stones were found to the north of the courtyard (Steadman, et al. 2013). The Burnt House and the 
two courtyards may have been destroyed in the same fire that originated from the hearth in the 
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Burnt House courtyard or the Southern Courtyard (Steadman, et al. 2019; Steadman, et al. 2007; 
Steadman, et al. 2013; Steadman, et al. 2015; Steadman, et al. 2008). 
The Southern Courtyard was sampled intensively for archaeobotanical remains and 19 
samples were recovered from the end of the B period and from the following C period, B–C 
phase, and 2 from the preceding B phase. The samples from the B–C phase provided robust 
temporal comparisons for the earlier B phase samples in the Burnt House and Courtyard phase. 
The communal courtyard will be investigated for possible plant activity areas.  
6.4.1.3. The Apsidal Phase—ca. 3200/3100–2900 B.C.E. 
Eventually the Burnt House complex fell into disuse and a series of apsidal structures 
were built in trenches SES 1 and SES 2 (Figure 6.9) from which ten archaeobotanical samples 
were recovered. Although the structures were built after the Burnt House, the western apsidal 
structure was built on the foundations of Room 1 from the Agglutinated Phase complex (Figure 
6.4). The apsidal structures were approximately 2.5 m across, 3–4 m long, and had a curved 
northern wall with walls one brick thick. Each structure had a hearth and a storage bin along the 
exterior of the western wall (Steadman, et al. 2015). Because of the flimsy construction and the 
historical use of that area of the site, Steadman, et al. (2017) believe that these structures were 
used for storage or industry. These structures were followed by even less substantial architecture 
during the Transitional Phase and EBA I. 
Ten archaeobotanical samples were recovered and analyzed from the apsidal period, or 
later. The apsidal samples add a needed temporal comparison to the earlier samples and allow for 
the effects of environmental change through time and shifts due to cultural changes to be 
examined. 
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6.4.1.4. The Transitional Phase—ca. 2900 B.C.E.  
The final LC phase, the Transitional phase, is chronologically positioned on the cusp of 
the LC and the Early Bronze Age I (Steadman 2011). In LSS 5, and SES 1 and 2 (Figure 6.10), 
the space was used as a domestic or semi-domestic area. The Transitional house, named the H-
House, maintained the same courtyard spaces as the Burnt House complex, although the walls 
demarking the courtyard were built only from mudbrick in the later periods. The house was 
oriented on a northwest–southeast axis, a 90º shift in orientation from the Burnt House complex, 
necessitating that the former Enclosure Wall be dismantled in LSS 5 and SES 1 (Steadman, et al. 
2008). The H-House was two roomed and had a courtyard to the east of the structure (Steadman, 
et al. 2013). No samples from the Transitional period were analyzed for this study due to the 
unclear temporal dates for this period. 
6.4.2. Lower Town West—LSS 3 and LSS 4 (with LSS 8 and 9) 
6.4.2.1. The Pre-Omphalos Building Phase—3600–3500 B.C.E. 
Fragmented finds of possible Agglutinated Phase architecture were recovered on the 
western side of the LC exposure, although not enough has been excavated to draw any 
interpretations. The earliest securely dated phase on the western side of the lower south slope is 
the Pre-Omphalos Building phase in LSS 3 and 4 (Figure 6.11). The Pre-Omphalos Building 
complex was primarily an industrial space, possibly used for ceramic production and firing based 
on the multiple pyric features and finds associated with ceramic production found in the area. 
The structure was square and surrounded by 4 robust walls that were 35 cm thick (Steadman, et 
al. 2017). A large fire installation in the northeastern corner of the complex revealed multiple 
phases of reuse and floor resurfacing. A fairly deep structure (3.8 × 1.8 m) along the southern 
wall, was probably used as an ash dump for a kiln/oven and to store materials associated with 
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making ceramics. Whether the waste came from the kiln in the northeast corner or a later kiln in 
the Omphalos Building remains unclear (Steadman, et al. 2017). Quartz, sea shell, and lime balls, 
which are all used as ceramic temper, were found in pits at the bottom the structure. Mudbrick 
platforms, hypothesized to have been used as areas to cool fired pots, were also uncovered. After 
or during the time that this structure was filled with ash, paving stones were laid on top of the ash 
so that people could walk across the ash dump (Steadman, et al. 2017). 
To the northwest of the ash dump, lay a small storage structure with three identical square 
rooms, measuring 1.23 × 1.26 m each. A number of industrial materials were found in this 
structure including quartz and grit temper for ceramics in the center room, and lithics, burnishing 
stones, polishing stones, a mace head, retouched blades, and obsidian and chert cores in the rest 
of the fill in the structure (Steadman, et al. 2017). To the northwest of the three-room structure 
were multiple other storage areas containing similar assemblages, including a pot rest for a 
storage jar, a shallow pit (20 cm deep) with clay chunks, two polishing stones, a burnishing 
stone, and some pottery. A free-standing storage bin in the northwest corner of the complex 
contained ochre (which is often used to decorate ceramics), lime balls, quartz pieces, lithics, and 
pottery sherds. The hypothesis that this area was used for clay processing and ceramic 
production is further supported by the discovery of two grinding stones that may have been used 
to process clay near the storage rooms (Steadman, et al. 2017). Two infant burials were 
associated with this complex, one in stone tumble (a possible entrance area), and one in a burial 
jar outside the complex to the southeast (Steadman, et al. 2017). Neither burial had the same 
ritual significance as the infant burials in the Agglutinated Phase or in the Non-Domestic 
Building in the Lower Town East side of the LC exposure. No archaeobotanical samples from 
this period or area were analyzed in this study since they were excavated after the bulk of the 
analysis had taken place. 
192 
 
6.4.2.2. The Omphalos Building Phase—3500–3300/3200 B.C.E 
The Omphalos Building (Figure 6.5), named for the omphalos bowls (Figure 6.12) that 
were found in great number within the structure during its second building phase, had three 
construction phases. The earliest building phase consisted of a single room that housed a 
collection of storage vessels (Steadman, et al. 2019). The second building phase was the most 
intensive phase and consisted of a two-room structure. The western, interior room contained the 
collapsed remains of up to 100 different vessels (including fine wares, painted wares, cooking 
and storage vessels, and omphalos bowls) in various states of wear as well as the remains of 
wooden shelving that the vessels originally sat upon. 
Fifteen archaeobotanical samples were recovered from this collapse, 14 from the collapse 
and one from the surface above the collapse that were assigned to the B.2–4 building phases. 
This assemblage is phased to a period between the assemblage from the Burnt House and 
Courtyard and the Southern Courtyard. The context of this assemblage is very different than the 
others which adds complexity and nuance to understanding plant use during LC at Çadır. 
In contrast, the eastern room contained very few material remains (Steadman, et al. 
2019). Since the ceramics exhibit variable use, it has been hypothesized that the Omphalos 
Building was the center for communal, short-term ceramic use where the inhabitants of Çadır 
could “rent” ceramics for a variety of purposes (Steadman, et al. 2019; Steadman, et al. 2007). 
The second subphase of the Omphalos Building was destroyed by a fire that was probably 
separate from but roughly contemporaneous with the courtyard fire of the burnt building 
(Steadman, et al. 2008). Following the Omphalos phase, the structure was reduced to one room 
with very few artifacts. During this last phase in the very late fourth millennium, the building fell 
into disuse (Steadman, et al. 2019). 
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6.4.3. Upper Town—USS 9 and USS 10 
Trenches USS 9 and USS 10 were opened to explore the transition from the LC to the 
EBA I (Figure 6.3). Because the trenches are located higher on the mound, they more damaged 
by erosion than the trenches in the Lower Town. USS 9 is the larger trench measuring 10 m E–W 
and 6 m N–S, while USS 10 measures approximately 6 × 6 m. Because of the erosion all N–S 
walls in the trench are incomplete (Steadman, et al. 2017). Excavations in this area have 
uncovered 3 subphases of LC occupation and an EBA I occupation phase that is discussed in 
section 6.5. The 3 LC subphases are outlined below and are illustrated in Figure 6.13. None of 
the samples in this dissertation originated from the Upper Town because of bureaucratic 
difficulties. 
Subphase I—ca. end of Burnt House and Omphalos Building phases 
The earliest subphase, I, was contemporaneous with the end of the Burnt House and 
Omphalos Building phases around 3200 B.C.E. During subphase I, the middle of USS 9 was 
divided by a street or courtyard demarcated by 2 parallel stone walls running NW–SE (Figure 
6.13a). The area between these walls was plastered over dozens, possibly even hundreds of 
times, and the ceramic sherds and bone fragments recovered from that area indicate that this area 
was used heavily. The orientation of this space lines up with the orientation of the street portion 
excavated in LSS 5 in the Agglutinated Phase (Figure 6.4) although it is still unclear how these 
two features and spaces are related (Steadman, et al. 2017). 
To the west of this plastered heavy use area was a room with a large round fire 
installation. In USS 9, to the east, two small rooms were remodeled and rebuilt a few times 
indicating slow and continuous reuse of the area. A small bin filled with ash was found in the 
larger of the two rooms, but few remains were found in the smaller room (Steadman, et al. 2017). 
In USS 10 to the east, the use and reuse of small rooms continued. Most of the floors in this area 
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were sloped, sometimes dramatically, and often cut into older sloped floors, changing the 
direction of the slope when remodeled. The largest of the rooms in USS 10 had a flat floor and 
contained a series of mudbrick platforms, including one with a rectangular bin dug into it. A 
triangular bin was also located in the middle of USS 10. The hardpacked clay floor of the bin 
was oriented N–S and contained unfired clay with inclusions, suggesting ceramic production 
(Steadman, et al. 2017). A large fire installation that had been damaged by erosion was found at 
the southern end of the complex. This fire installation was used throughout the LC subphases. In 
subphase I, a large bin was built to the west and was possibly used as an ash dump (Steadman, et 
al. 2017). 
Subphase II—ca. end of Burnt House and Omphalos Building phases 
Later, in subphase II (Figure 6.13b), USS 9 was converted to two large courtyards 
divided by the eastern of two parallel walls constructed in subphase I. This dividing wall was 
truncated, creating a doorway between the two courtyards. The western parallel wall was rebuilt 
as a smaller mudbrick wall with a doorway to the north. The courtyards were plastered and 
replastered dozens of times and contained the remains of pottery, lithic, and copper smelting 
activities (Steadman, et al. 2017). Two fire features were found to the west of the rebuilt 
mudbrick wall. The northern feature may represent the remnants of an earlier fire installation 
from subphase I, and one new but poorly preserved feature on the western balk (Steadman, et al. 
2017). 
USS 10 was built directly on top of the remains from subphase I. The sloping floors were 
maintained, but the number of rooms and divisions in the area was reduced. The area was 
accessed through a door on the northern side of the trench from the eastern courtyard in USS 9. 
The door opened into a relatively large interior room with mudbrick walls and a sloping floor 
that has been interpreted as a subfloor covered by an ephemeral wood or matted floor where wet 
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clay was stored (Steadman, et al. 2017). The large southern fire installation continued from 
subphase I and two smaller fire installations, possibly for firing vessels, were excavated in this 
area. This area is hypothesized to have been used for ceramic production and firing (Steadman, 
et al. 2017). An infant burial in a vessel was found under the large sloping floor described above 
(Steadman, et al. 2017).  
Subphase III—ca. Apsidal Phase in Lower Town East 
Unlike the architecture in Lower Town East, the Apsidal Phase architecture in USS 9 and 
10 (Figure 6.13c) was more substantial than in the previous phases (Steadman, et al. 2019; 
Steadman, et al. 2017). In USS 9, the western of the parallel walls, a skinny mudbrick wall in 
subphase II, was widened in subphase III. This created an unplastered space to the west of the 
rebuilt wall and a second mudbrick wall to the north. The rebuilt wall connected to an equally 
substantial mudbrick wall running SW, creating a corner of a plastered space to the north of the 
walls. To the south of the SW running wall was another unplastered space. Neither of the 
unplastered areas yielded many artifacts (Steadman, et al. 2017). 
The eastern area in USS 10 revealed strong architectural continuity between subphases II 
and III. The large sloping area from subphase II was retained, probably for a variety of industrial 
uses including ceramic production and copper smelting. A skinny mudbrick bench, flooring 
support, or wall, was built running slightly NE–SW into the large room creating a storage area to 
the west of the new mudbrick wall. Clay-lined bins or pot emplacements were found along the 
northern balk in this room. A new, much larger fire installation was built over the fire installation 
built in subphase I (Steadman, et al. 2017). 
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6.4.4. Long Distance Trade in the LC 
An overarching research goal of the LC excavations was to determine the role that Çadır 
played in the shifting social, economic, and political systems of the region. Based on the 
architectural and material remains from the LC, it is clear that Çadır’s assemblage conforms to 
two items on Gil Stein’s (2012:128) list of archaeological markers of indigenous social 
complexity: 1) the use of large scale public architecture;` and 2) the long distance trade of 
prestige goods. The evidence for public architecture (the gate and enclosure wall) is presented 
above. In this section, material remains that indicate long distance trade from all LC phases will 
be discussed. 
6.4.4.1. Metallurgy 
The importance of mining, especially copper mining, and its use as a marker of long 
distance trade was discussed in Chapter 5. During the Agglutinated Phase, a small assemblage of 
metal items was recovered including a few miscellaneous fragments and a loop-headed pin 
broken in several places. The pin was manufactured from copper with no arsenic, and included 
trace elements of iron and nickel (Steadman, et al. 2019). During the Burnt House and Omphalos 
Building Phase, the metal assemblage is larger, more varied, and some items are remarkably well 
preserved. Most of the metal objects were excavated from the Burnt House and Courtyard areas, 
but a complete copper axe head was excavated inside the Non-Domestic Building (Figure 6.14). 
The bell-shape of the axe head was common in Anatolia and the Pontus regions during the LC 
and the composition of the metal was similar to the pin from the Agglutinated Phase (Steadman, 
et al. 2019). 
The best example for the long distance trade of metal goods is provided by a double 
headed spiral pin (Figure 6.15) found in an ambiguous context in the rubble blocking the gate in 
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LSS 4 (Steadman, et al. 2019). Steadman, et al. (2019) argue that although the pin was in a 
Transitional Phase context, it was likely an heirloom from the periods when Çadır was more 
prosperous and should be viewed alongside finds from the end of the Burnt House and Omphalos 
Building Phase. No other pins of this style have been found in central Anatolia during this 
period, although they have been found at sites in Eastern Anatolia, like Arslantepe (Schmidt-
Schultz, et al. 2001; Steadman, et al. 2019). The excavators at Arslantepe argue that these pins 
reflect interaction with groups in the Transcaucasian region (Schmidt-Schultz, et al. 2001), and 
thus it is possible that the interaction sphere extended as far west as Çadır. The elemental 
signature of the double spiral pin is unlike any other copper object at Çadır; it contains arsenic, 
some antimony, and nickel. This suggests that the copper from this pin came from a different 
source than the other metals at Çadır. Few other metal date to Transitional Phase contexts 
(Steadman, et al. 2019). 
The only evidence for copper smelting at LC Çadır came from the Upper Town, but the 
remains do not suggest large scale copper smelting. Since there has been no evidence for direct 
exploitation and large scale smelting at Çadır, unlike at Çamlıbel Tarlası (Schoop 2015), it is 
likely that both the finished object and the raw ore, that was ultimately smelted on a small-scale 
at Çadır, arrived at the site via trade. The sourcing studies on the Çadır copper were not 
conclusive, but the closest copper mine to Çadır was 45 km away at Çağşak (TG274) in the 
Çorum province (Steadman, et al. 2019). 
6.4.4.2. Ceramics 
The LC ceramic assemblage from Çadır is characterized by small, fine, open bowls, jars, 
and hole-mouth open jars decorated with a completely black exterior and baked in a low oxygen 
environment (Steadman, et al. 2007). The discovery of exotic pieces within the ceramic 
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assemblage supports the argument that Çadır lay within an interaction sphere that included 
influences from Eastern Anatolia and the Kura-Araxes tradition. One of the most impressive 
ceramic objects found at Çadır was a baseless vessel with a bull head decoration (Figure 6.16) 
that was recovered from a box on the floor of the western room of the Omphalos Building during 
the Omphalos Building Phase. The function of the vessel was unclear, but it may have served as 
a portable hearth since it shares stylistic similarities with Kura-Araxes andirons (Steadman, et al. 
2019; Steadman, et al. 2017). 
Sagona (2017) argues that hearths held a pivotal role in the domestically centered Kura-
Araxes religion based on the centrality of large circular hearths embedded into household floors, 
the common occurrence of andirons, and the character and positioning of material culture within 
households. Central hearths were often intentionally sealed and rebuilt directly on top of the 
previous hearth, and ritual objects, like a horned animal figurine and an obsidian point, were 
often purposefully deposited around the hearths. At Çadır, there is no indication that a similar 
widespread domestic ritual practice was present, but that does not preclude the idea that there 
could have been individuals who did practice similar rituals. A zoomorphic andiron, portable 
hearth, was found at Karnut in Caucasus Mountains (illustration and citation from Sagona 
2017:251) and the bull vessel at Çadır (Figure 6.16) was purposefully buried like the ritual Kura-
Araxes objects buried around their central hearths.  
6.4.4.3. Lithics 
The lithic assemblage also indicates that trade was an important element at Çadır during 
the LC. Obsidian artifacts were recovered from the Agglutinated, Burnt House and Omphalos 
Building, Apsidal, and Transitional phases. The largest lithic assemblage by far dates to the 
Burnt House and Omphalos Building Phase. Interestingly, even though the lithic assemblage in 
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the Agglutinated Phase was much smaller, the proportion of obsidian (55% of total assemblage) 
was comparable to the proportion of obsidian in the Burnt House and Omphalos Bowl Phase 
(58% of total assemblage). During the Transitional Phase, the proportion of obsidian drops by 
half (22–26% of total assemblage) (Steadman, et al. 2019). Obsidian from Çadır has not yet been 
sourced, but obsidian sources exist nearby on the southern central plateau (J.D. Geyer, personal 
communication 2015). 
6.4.4.4. Animal Economy 
The LC animal economy is characterized by a heavy dependence on Ovis aries (sheep) 
and Capra hircus (goats), together referred to as caprines, and fluctuating dependence on cattle, 
pigs, and other mammals (Figure 7.25; Steadman, et al. 2017; Arbuckle 2009). The caprine 
assemblage contained a significant number of adult males indicating a possible emphasis on 
wool and hair production during the LC (Arbuckle 2009). This focus on expensive-to-raise adult 
male caprines suggests that Çadır was an economically prosperous settlement during the LC 
since the inhabitants could afford to focus on resource demanding herd management strategies 
more than on any other animal management strategy (Arbuckle 2009). The focus on wool and 
hair as secondary products is more similar to the zooarchaeological data from Uruk sites like 
Hacınebi Tepe (Stein 2001) than other central Anatolian sites like Çamlıbel Tarlası (Schoop 
2015) during the same period. Steadman, et al. (2019) argue that Çadır’s focus on caprine wool 
and hair (and possibly textile production), while not specifically part of the Uruk system, was a 
profitable choice because the Uruk system produced more opportunities to engage in textile trade 
and consumption.  
 Pig and cattle are relatively infrequent in comparison to other LC sites in the region. This 
indicates that Çadır had a very different animal economy relative than other central Anatolia LC 
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sites, or few non-domestic production areas were excavated (Steadman, et al. 2015). Equal 
quantities of Bos taurus (cattle with a few vertebrae possibly from Bos indicus) and Sus scrofa 
(pig) were recovered in the LC contexts (Steadman, et al. 2015). The investment in cattle was 
costly, with a preference for adult males either for consumption or traction (Arbuckle 2009). 
Pigs were likely a tertiary, supplemental household meat resource. Pigs are not a major 
component of the animal economy—they are present in low frequencies and piglets were rarely 
culled, as is necessary in large-scale pig production (Arbuckle 2009). 
Wild animals composed about a quarter of the LC assemblage and included wild boar 
(Sus scrofa), deer (Capreolus capreolus, Dama sp., and Cevrus elaphus), fox (Vulpes vulpes), 
hare (Lepus capensis), weasel (Mustela sp.), and badger (Meles sp.) indicating that a wide variety 
of environments were exploited by the LC inhabitants (Arbuckle 2009). This evidence combined 
with low frequencies of cattle in the assemblage supports an argument for a more mobile animal 
economy since pastoralism tends to exploit a wider variety of environments. Interestingly, there 
is a notable presence of equid remains (Equus ferus or E. caballus) were present from the fifth 
and fourth millennia at Çadır (Steadman, et al. 2017). 
6.4.4.5. Summary of Trade during the LC 
Based on the architectural, artifact, and zooarchaeological data, Çadır is thought to have 
been a rural regional center during the height of its LC occupation (the Burnt House and 
Omphalos Building Phase 3600–3300/3200 B.C.E.) (Steadman, et al. 2007; Steadman, et al. 
2013; Steadman, et al. 2008). These data suggest that Çadır participated in a hierarchical 
settlement network within which it was likely a mid-high ranked settlement. Thus, it likely 
attracted people from surrounding areas to participate in larger economic, political, and social 
networks. The remodeling of the Enclosure Wall and gate and replacement of the large, well-
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built Burnt House with the much smaller and less well-built H-House at the end of the LC 
corresponds with the fall of the Uruk System even though Çadır was not directly part of the early 
Mesopotamian network. Evidence suggests that when the Uruk trading system was at its largest 
extent, Çadır benefited from the increased interaction and flow of luxury goods across SW Asia 
without being part of the Mesopotamian or Kura-Araxes network. As the large Uruk trading 
network collapsed, fewer luxury goods and less wealth reached Çadır and may have caused the 
reorganization of the settlement including the contraction of settlement borders. Nevertheless, 
because it was never fully integrated into the trade network, Çadır was not dependent on trade 
with the Uruk and was about to withstand these changes (Steadman, et al. 2019).  
 
6.5. The Bronze Age (ca. 3000–1300 B.C.E.) 
The EBA I (ca. 3000–2000 B.C.E.) occupation was significantly smaller than the LC 
occupation at Çadır. During the EBA I, the occupants leveled the H House occupation in SES 1 
and built smaller, less robust structures in SES 1 and LSS 5 (Figure 6.17; Steadman, et al. 2013). 
Two rooms from separate structures and a courtyard have been excavated in SES 1. Neither of 
the rooms were complete and both were severely burned which preserved the organic matter on a 
packed mud floor in the southwestern room (Steadman, et al. 2013). While the southeastern 
room yielded evidence for only one phase of construction and one catastrophic fire, the northern 
room yielded evidence for two phases of construction and three catastrophic fires. Smashed 
vessels were found on two plaster floor surfaces in the northern room. A large, flat-topped stone 
was installed in the corner of the room, probably as furniture, and the earlier floor was 
penetrated by a posthole that was plastered over by the later floor (Steadman, et al. 2013). The 
architectural elements in the EBA I courtyard suggest that it was a work space. On the northern 
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side of the packed mud courtyard, a cluster of three postholes were probably used to support a 
small roof. A pot was recovered to the southeast of the postholes. 
EBA I architecture also spanned trenches USS 9 and USS 10 (Figure 6.18). Like in the 
LC, the EBA I remains in USS 9 and 10 are larger and more robust than those in SES 1 
supporting the argument that the primary occupation during the Transitional and EBA I phases, 
was higher on the mound than in the LC Burnt House and Omphalos Building phase (Steadman, 
et al. 2015). Evidence for a large EBA I perimeter enclosure wall was excavated in USS 9, 
further bolstering the hypothesis that this part of the mound was heavily used during the 
Transitional and EBA I periods (Gorny 2006; Steadman, et al. 2013). This area seems to have 
remained an industrial work space during the EBA I. Two mudbrick courtyards were found on 
either side of a substantial mudbrick wall. At least two installations showed evidence for 
repeated, long-term use (Figure 6.18). One succession of large installations was heavily used but 
thoroughly cleaned, so it is not known whether they were used for food or ceramic production. A 
series of smaller installations were less thoroughly cleaned and contained broken ceramics 
(including broken fruitstand) and were often associated with ritual purposes, suggesting that this 
area was used for the production of luxury ceramics (Steadman, et al. 2015).  
After the Early Bronze Age I, evidence for EBA II and EBA III occupation is sparse, 
possibly because the late EBA remains were destroyed by later Hittite Empire and Iron Age 
building and digging activities (Steadman, et al. 2013; Steadman, et al. 2015), shifts in residence 
and settlement patterns on the mound, or both. A small exposure of EBA III architecture, 
composed primarily of a perimeter wall constructed from hand- and fist-sized stones was 
observed in ST 8 (Steadman, et al. 2013). A 2 × 2 m sounding in ST 8 (Figure 6.19) revealed 
more substantial EBA III remains suggesting significant occupation during this period, although 
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the excavated area is too small to provide good context for the architecture (Steadman, et al. 
2013). 
During the Middle and Late Bronze Ages, the architecture at Çadır was substantial 
(Steadman, et al. 2013). The large perimeter wall exposed on USS 9 was rebuilt during the MBA 
(Steadman, et al. 2013) and a large stone and mudbrick wall and gate with a plastered entryway 
appeared during the MBA in ST 8 and ST 3. This wall and gate structure fortified a larger and 
later 2 m wide MBA casemate wall that ran around the perimeter of the site following the 
contours of the mound (Steadman, et al. 2015).  
In terms of domestic occupation, two rooms that dated to the MBA/Old Hittite period 
were excavated in 2004 and 2005 in ST 7. The orientation of the rooms was north–south and the 
northern room contained a hearth and a pit (Figure 6.20). The pit in the northern room held quite 
a few small finds including an eight-knobbed pot, a piece of bone inlay (Figure 6.21), and a bone 
flute (Gorny 2006). The contents of the pit may have been the remnants of a ritual deposit 
(Steadman, et al. 2013). The southern room, in contrast, was quite clean (Steadman, et al. 2013). 
Furthermore, two MBA outdoor packed mud courtyards were uncovered dating to around the 
same time as the construction of the MBA casemate wall. Unfortunately, the surfaces of these 
courtyards were clean, so there was little indication of their function. To continue to understand 
the domestic occupation during the MBA and LBA, excavation of the potential domestic area in 
ST 7 is ongoing (Steadman, et al. 2015). 
The LBA occupation on the mound was exposed in multiple areas (Gorny 2006) 
especially LSS 3, LSS 4, USS 9, USS 4, and the Step Trench. Hittite period occupation was 
largely found in LSS 3, LSS 4, possibly USS 9 and the Step Trench, while post-Hittite 
collapse/transitional LBA occupation was found in USS 4. It is described in the Iron Age section 
below. The Hittites dug into the mound to build a stone stable or silo, and removed a portion of 
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the LC Omphalos Building (Gorny 2006; Steadman, et al. 2015). The perimeter wall in USS 9 
that was first built during EBA I and rebuilt during the MBA, was reconstructed for the third and 
final time during the LBA (Steadman, et al. 2013). The most substantial Hittite remains are the 4 
m wide casemate wall built on the foundation of the 2 m wide MBA casemate wall in the Step 
Trench ( Figure 6.22 and Figure 6.23) (Steadman, et al. 2013; Steadman, et al. 2015). Copious 
LBA and Hittite Empire ceramics found on the mound indicate that a large Hittite settlement 
remains to be excavated in the center of the mound (Gorny 2006). 
As for the zooarchaeological record, the EBA shows a distinct change in taxonomic 
abundance from the MBA and LBA. The EBA was dominated by caprine remains, but during 
the MBA the relative proportion of cattle and pig increased as proportions of sheep and goat 
declined. This culminated in a cattle focused economy in the LBA. Arbuckle argues that this 
shift evidences an increase in the wealth of Çadır’s residents, centralized provisioning, and/or 
land use intensification enabled by the use of oxen (Steadman, et al. 2017:245). The proportion 
of “other” taxa decreases, except for medium Canidae (probably dogs) and large and small equid 
(likely horses and donkeys) remain in the assemblage (Steadman, et al. 2015). The continued 
focus on animals that require significant resources, i.e. cattle, indicates that at the end of the 
Bronze Age, Çadır was relatively prosperous and able to commit considerable resources to herd 
management. Nevertheless, the site clearly remained a rural center based on the lack of evidence 
for a specialized provisioning system (Arbuckle 2009). 
 
6.6. The Iron Age (ca. 1200–547 B.C.E.) 
The bulk of the Iron Age deposits at Çadır were industrial installations in USS 4, and 
later Iron Age deposits in ST 6, ST 7, SMT 4, and SMT 15 (Figure 6.3) Even as early as 2001, 
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survey data suggested that the Iron Age occupation at Çadır was unusually long, encompassing 
Early, Middle, and Late Iron Age phases. This hypothesis has been confirmed by excavation. 
Very few sites in central Anatolia evidence cultural continuity from the Late Bronze Age 
through the Late Iron Age (Kealhofer and Grave 2011). Because Çadır has one of the only 
complete Iron Age chronologies in central Anatolia, it has helped to reframe understanding of 
the Iron Age on the plateau and has uncovered new and previously misidentified diagnostic 
ceramic material. 
Starting in the LBA–EIA transitional phase (Figure 6.24), excavations uncovered a 
possible metal-working installation (Steadman, et al. 2015). Elements of this installation 
included a prepared plaster surface with a pit in the middle where metal was melted in ceramic 
trays, a clay storage area that could have been used to construct trays used for smelting, and 
small trash pits (Steadman, et al. 2015). Possible evidence for woodworking was also found in 
this area (Steadman, et al. 2015).  
During the Early Iron Age, industrial and midden areas continue to occupy USS 4. The 
earliest layers of EIA included two semi-subterranean rooms that had at least two subphases of 
use. The absence of hearths in these structures suggests a non-domestic or industrial area. 
Around these rooms lay a series of large pits, one of which was shallow, sloping, and nearly 
rectangular. The base of the latter pit was covered with crusty plaster, suggesting that it held 
liquid. Steadman, et al. (2015) suggest that the area exposed in USS 4 was used as a felt making 
area during the EIA. Many of the pits from this phase have evidence of drying and soaking 
(Steadman, et al. 2015). 
Round features and structures characterized the next four subsequent building phases of 
the EIA in USS 4. It is hypothesized that these structures or features were work areas and 
middens (Steadman, et al. 2015). The final phase of EIA architecture had a large circular 
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plastered surface with a possible step along the northern edge (Figure 6.25). The large circular 
surface was surrounded by three substantial pits that have been associated with storage and 
midden bins (Steadman, et al. 2015). 
At the end of the EIA and the beginning of the MIA, evidence suggests that USS 4 was 
used for leather working (Ross 2010; Steadman, et al. 2013). A series of pits were first built 
above the semi-subterranean structures in the EIA an continued to be used through the MIA 
(Steadman, et al. 2013). In phase with these pits was a clay cast of a leather object. This cast, 
combined with the textile artifacts (spindle whorls and a bone awl) found in the EIA pits 
supports the evidence for leather working (Ross 2010; Steadman, et al. 2013). 
During the Middle Iron Age, non-domestic and possibly industrial spaces continued to be 
used in USS 4. Above the transitional pits was a layer of intentionally placed fill (Ross 2010; 
Steadman, et al. 2013). Atop this layer of fill, a series of eight pits seem to be associated with 
liquid storage based on their construction. The pit depression was lined with plaster that was 
covered with hot ash and charcoal, and sometimes a plank. The use of heat baked the soil and 
made the plaster somewhat waterproof. The charcoal and ash were covered with second layer of 
plaster. Many of the pits showed continuous reuse (Steadman, et al. 2013). As time went on, 
MIA builders laid stone foundations between the pits, suggesting that these pits continued to be 
used even as more substantial structures were built in the area (Ross 2010; Steadman, et al. 
2013). 
The next clear MIA building phase in USS 4 was dominated by two paved areas running 
N–S that were probably used as outdoor work areas (Steadman, et al. 2013). It is unclear whether 
or not these areas were part of the same structure, or surrounded an area of well plastered 
depressions that were in use at the same time (Ross 2010; Steadman, et al. 2013). Following this 
phase a collection of ephemeral walls, a midden, and evidence for earthen paths were exposed 
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(Ross 2010). This ephemeral construction was followed by a much more robust partial stone 
paving area in the Late MIA (Ross 2010). 
Remains from the Late Iron Age were recovered in multiple trenches at Çadır. To date, 
USS 4, SMT 4, SMT 15, and ST 6 have all yielded evidence for LIA occupation (Gorny 2006; 
Gorny, et al. 2002; Ross 2010; Steadman, et al. 2013; Steadman, et al. 2015). The LIA 
occupation on the mound seems to be more expansive than either the MIA or the EIA periods 
since LIA materials lie directly atop LBA materials in SMT 4, SMT 15, and ST 6. Nevertheless, 
an earlier Iron Age occupation may have been located on the summit and in the region of the 
step trench that was destroyed by the LIA occupation (Ross, personal communication 2016). In 
turn, the LIA deposits in SMT 4 and SMT 15 were destroyed by later Byzantine occupations, 
and erosion destroyed the LIA occupation in ST 6, so the only trench with substantial LIA 
remains is USS 4. The earliest LIA phase in USS 4 includes a number of plaster lined pits (Ross 
2010). Atop the pits was a series of architectural phases that differed in layout and construction. 
Determining the purpose of the LIA architecture was difficult since the trench was only a few 
meters wide at the north side of the mount due to the slope. The most substantial phase of the 
LIA was a possible gate area with parallel walls, one of stone and one of mudbrick (Ross 2010; 
Steadman, et al. 2013). A Byzantine occupation on the summit of the mount was located directly 
above the LIA in USS 4 (see below). 
A major shift in animal economies occurred at Çadır during the Iron Age. The relative 
abundance of cattle declined and pigs and caprines increased, but more importantly the focus on 
both cattle and caprine herd management shifted. Both caprine and cattle herds emphasized adult 
females during the Iron Age. This shift suggests that milk and meat production became the 
primary focus of caprine and cattle herd management instead of wool and hair, as it was in 
during the Late Chalcolithic (Arbuckle 2009). The female cattle also exhibited traction 
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pathologies, suggesting that at least small-scale garden production was in use during this period 
(Arbuckle 2009). Overall, Iron Age herd management strategies seemed to focus on, 
“maximizing herd reproduction, minimizing risk, and emphasizing the production of resources 
such as milk and meat for local consumption,” (Arbuckle 2009:204). 
6.7. The Hellenistic Period 
The Hellenistic Period is the least well represented period at Çadır Höyük. The initial site 
survey in 1993 and 1994 identified Hellenistic pottery at Çadır, but the pottery has only been 
documented in robber trenches on the north slope of the mound (Gorny, et al. 2002). There is no 
evidence of Hellenistic architecture to date at Çadır. 
 
6.8. The Byzantine Period (early 7th century C.E. to 15th century C.E.) 
The Byzantine Period is the final period of substantial occupation at Çadır Höyük and the 
most expansive of all the occupation periods. Byzantine remains are found on the summit of the 
mound as well as on the northeast terrace off the mound in modern agricultural fields (Cassis 
2009; Gorny 2006; Gorny, et al. 1995; Gorny, et al. 2002; Steadman, et al. 2013; Steadman, et al. 
2015). A deep sounding on the northern terrace (Figure 6.26) was opened in 1994 to contrast the 
materials and occupation from the mound with materials and occupation extending beyond the 
mound (Gorny, et al. 1995). In 2001, the Byzantine excavations began in earnest when both the 
summit and terrace were opened to explore the later occupation levels at Çadır (Cassis 2009; 
Gorny, et al. 2002). Central Anatolia played a significant role within the Byzantine empire, both 
as an agricultural resource and as a barrier of land between invading Muslim armies from the 
east and rich cities in the west, yet little is understood about life on the Anatolian plateau during 
this time either through archaeology or historical sources (Cassis 2009). Excavations at Çadır are 
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thus instrumental in defining how rural Anatolian communities operated during the Byzantine 
period (Cassis 2009; Steadman, et al. 2013; Steadman, et al. 2015). 
The earliest Byzantine occupation at Çadır was the Late Roman period on the terrace 
(Steadman, et al. 2015). The date of this early occupation is supported by a coin from the reign 
of Justinian I (527–565 C.E.) that was excavated in the topsoil on the terrace (Steadman, et al. 
2015). Final, large-scale abandonment of the settlement has been fairly well dated due to circa 
1070 C.E. (early Middle Byzantine) owing to a lead seal found on the summit (Cassis 2009; 
Steadman, et al. 2013). 
6.8.1. Byzantine Occupation on the Terrace 
The longest Byzantine occupation sequence at Çadır is located on the northeast terrace 
(Figure 6.3) (Cassis 2009; Steadman, et al. 2013; Steadman, et al. 2015). The occupation of the 
terrace is divided into four phases (Table 6.2): 1) initial construction during the Late Antique 
period; 2) reuse during the Early Byzantine period; 3) rebuilding and remodeling during the 
Middle Byzantine period; and 4) reorganization prior to abandonment in C.E. 1070 (Steadman, et 
al. 2013). The Late Roman and Early Byzantine levels seem to primarily represent a series of 
continually reused outdoor spaces that contained a few outdoor features like pits and possible 
ovens (Steadman, et al. 2013). One room, excavated in NT 2, displayed stratigraphic levels that 
began during the Early Byzantine period. This structure seems to be well built with evidence of 
planning and access to high quality resources (Cassis 2009). The most substantial Byzantine 
structure on the terrace was a kitchen and utility area in squares NT 7 and NT 8 (Figure 6.27). 
The foundations of this structure were dated to the Early Byzantine, and the rooms were used 
and rebuilt throughout the Middle Byzantine. The quality of the rebuilding in the Middle 
Byzantine follows a similar pattern to that observed on the mound. Rebuilt walls became much 
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more haphazard with smaller stones and no facing, and modifications often seem to be made to 
bolster the strength of walls or to create storage spaces. The archaeological evidence from the 
terrace indicates that there was continuous occupation at Çadır from the Late Roman to the 
Middle Byzantine and suggests an intriguing pattern of ebb and flow of wealth and dependence 
on large or local economic systems during the Byzantine period. Based on a series of four sealed 
floors and associated finds, it is clear that the inhabitants of the site had access to luxury and 
imported goods during the Early Byzantine period. At the beginning of the Middle Byzantine, 
there was still a use for luxury goods, but these were locally made imitations and as the Middle 
Byzantine progressed, Çadır became more reliant on local economies and agriculture with 
lessening contact with the wider Byzantine economy until abandonment around 1100 C.E. 
(Cassis 2009). 
During the Byzantine period, the animal economy strategies focused on cattle, followed 
by pigs. Caprines had become a tertiary resource. This shift in abundance between cattle, pigs, 
and caprines could indicate an intensive agricultural economy during the Byzantine with a focus 
on pigs for meat and small scale caprine management primarily for milk, meat, and wool 
(Arbuckle 2009). 
6.8.2. Byzantine Occupation on the Mound 
The most substantial Byzantine remains on the mound are found on the summit and date 
mainly to the Middle Byzantine, the final period of Byzantine occupation at Çadır Höyük (Figure 
6.28). Two occupation phases have been identified on the summit: 1) an initial period with 
evidence for prosperity and town planning, that may have been terminated with a seismic event 
that damaged a portion of the site; and 2) a period of rebuilding dating to the 10th or early 11th 
century (Cassis 2009; Steadman, et al. 2013). This second period of construction was hasty and 
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used less robust materials. Following this period of rebuilding, the summit was abandoned. An 
ephemeral Islamic occupation is also located on the summit (Cassis 2009). 
The initial Byzantine occupation of the summit probably occurred in the 9th and 10th 
centuries (Cassis 2009). It was built on top of the Late Iron Age settlement which was destroyed 
to create a level foundation. To stabilize the fortification wall, earthen boxes were built, topped 
with wooden beams and then plastered over (Figure 6.29 and Figure 6.30). Over 200 meters of 
stone and mortar fortification walls and towers were built on this foundation around the 
perimeter of the summit (Steadman, et al. 2015). No residential structures were found on the 
summit. Instead, it seems that people lived on the terrace and used the summit for fortified 
storage as evidenced by a prominent two-story storage building and attached stable that was in 
use during both building phases (Cassis 2009). 
The final Byzantine occupation on the summit shows signs of hasty abandonment. The 
most compelling evidence comes from the stable where a number of complete animal skeletons 
of cattle, sheep, and pigs lacking butchery mark were found. This led Cassis (2009) to assume 
that the abandonment of the site, possibly under threat of advancing enemies, led to the animals 
demise. Current excavations support the hypothesis that while Çadır was never fully reoccupied 
after this abandonment, the site was used into the Selcuk period (Steadman, et al. 2017). 
 
6.9. Summary 
Çadır Höyük is a unique site on the north central Anatolian plateau because of its almost 
unbroken occupancy for over 6000 years and its role as a rural settlement throughout its history. 
In terms of LC archaeology, Çadır is unique because of the extent of the LC remains that have 
been excavated. Few other sites in Anatolia have such a large and varied LC assemblage. The 
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excavations at Çadır have highlighted that during the LC, the population at Çadır weathered a 
few changes. First the population built up their settlement into a rural regional center with 
incipient social hierarchy. Then a change happened and the settlement boundaries contracted and 
wealth seemed to diminish, but the population did not disappear. It is within this context of 
shifting regionals role, from a rural regional center to a smaller settlement at the end of the 4 th 
millennium B.C.E. that the LC plant use at Çadır is examined in Chapter 7. The archaeobotanical 
analysis will be used to shed light on how the population adapted to external changes to allow 
the settlement to continue. 
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6.10. Tables 
Table 6.1: Trench name conversions for trench names open prior to 2012 at Çadır Höyük. 
Any trench opened after 2012 is not represented on the table since it does not have a name in the 
old naming system. The new naming convention consists of an abbreviation of the site area it is 
in and a trench number. 
Site Area Old trench name New trench name 
Lower Southern Slope 760.880 LSS 8 
Lower Southern Slope 760.890 LSS 9 
Lower Southern Slope 760.900 LSS 10 
Lower Southern Slope 770.880 LSS 3 
Lower Southern Slope 770.890 LSS 4 
Lower Southern Slope 770.900 LSS 5 
Southeastern Slope 770.910 SES 1 
Upper Southern Slope 780.890 USS 9 
Upper Southern Slope 790.890 USS 4 
Step Trench 800.910 ST 6 
Step Trench 800.920 ST 7 
Step Trench 800.930 ST 8 
Step Trench 800.940 ST 9 
Summit 800.880 SMT 18 
Summit 800.890 SMT 19 
Summit 800.900 SMT 20 
Summit 810.880 SMT 13 
Summit 810.890 SMT 14 
Summit 810.900 SMT 15 
Summit 820.880 SMT 8 
North Terrace 920.970 NT 12 
North Terrace 930.970 NT 7 
North Terrace 930.980 NT 8 
North Terrace 940.970 NT 2 
North Terrace 940.980 NT 3 
North Terrace North 950.970 NTN 7 
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Table 6.2: Chronology of Anatolia from the Chalcolithic through the Byzantine periods and 
specific Çadır LC phasing for context. 
There is evidence for occupation in every period except: EC, MC, EBA II, and Late Byzantine 
(although new evidence is pointing to occupation during the Late Byzantine period.) 
Anatolian Periods Dates Trenches 
Chalcolithic ca. 6100–3000 B.C.E.  
Early Chalcolithic (EC) ca. 6100–5550 B.C.E.  
Middle Chalcolithic (MC) ca. 5500–4250 B.C.E.  
Late Chalcolithic (LC) ca. 4250–3000 B.C.E.  
Çadır Specific LC Phasing  
Agglutinated ca. 3700–3600 B.C.E. LSS 3, LSS 4, LSS 5, SES 1, SES 2 
Burnt House and Omphalos 
Phases and C Phase 
ca. 3600–3300/3200 B.C.E. LSS 3, LSS 4, LSS 5, LSS 8,  
LSS 9, LSS 10, SES 1, SES 2 
Apsidal ca. 3200/3100–2900 B.C.E. LSS 9, LSS 10, SES 1, SES 2,  
LSS 9, LSS 10 
Bronze Age ca. 3000–1300 B.C.E.  
Early Bronze Age (EBA) ca. 3000–2000 B.C.E.  
Early Bronze Age I (EBA I) 3000–2700/2600 B.C.E. LSS 5, SES 1, USS 9, USS 10  
Early Bronze Age II (EBA II) 2700/2600–2300 B.C.E.  
Early Bronze Age III (EBA III) 2300–2000 B.C.E. ST 8 
Middle Bronze Age (MBA) ca. 2000–1600 B.C.E. ST 3, ST 7, ST 8 
Late Bronze Age (LBA) ca. 1600–1300 B.C.E. LSS 3, LSS 4, USS 4, USS 9, ST 2, 
ST 3, ST 6, ST 7, ST8, ST 9 
Iron Age ca. 1200–547 B.C.E.  
Early Iron Age (EIA) 1200–900 B.C.E. USS 4 
Middle Iron Age (MIA) 900–700 B.C.E. USS 4 
Late Iron Age (LIA) 700–ca. 547 B.C.E. USS 4, ST 6, ST 7, SMT 4, SMT 15 
Hellenistic 300–100 B.C.E. North Slope Robber Trench 
Byzantine 7th cen.–15th cen. C.E.  
Late Roman end of the period:  
early 7th century C.E. 
NT 2, NT 3, MT 7, NT 8, NT 12, 
NTN 5, NTN 7, NTN 8 
Early Byzantine  7th cen.–9th cen. C.E. " 
Middle Byzantine 9th cen.–12th cen. C.E. All NT, NTN, SMT, SMW trenches 
and USS 1, USS 2 
Late Byzantine 12th cen.–15th cen. C.E.  
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Table 6.3: Relevant LC 14C dates from Çadır Höyük contexts. 
From Steadman, et al. (2017:206). 
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6.11. Figures 
 
 
Figure 6.1: Photograph of Çadır Höyük and the surrounding agricultural fields with the Çaltepe 
mountain in the background. 
The flat expanse behind the mound is the dried reservoir lake that was a perceived threat to the 
site in 1993. Provided courtesy of Sharon Steadman. 
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Figure 6.2: Photograph of Çadır Höyük mound from the North Terrace looking southwest. 
Byzantine remains are in the foreground, SMT 4 is visible at the top of the mound, and ST 2, 3, 
6, 7, 8, 9 are visible on the left side of the mound. Taken in 2015 by Madelynn von Baeyer. 
 
218 
 
Figure 6.3: Plan of opened trenches at Çadır Höyük (2016 season) overlaid on a topographic map 
of the mound.  
Map provided courtesy of Sharon Steadman. 
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Figure 6.4: Plan of the Agglutinated Building in LSS 5 and SES 1 from the Agglutinated and 
Pre-Omphalos Building Phase. 
From Steadman, et al. (2017:207). 
 
 
 
 
 
Figure 6.5: Plan of the Burnt House and Omphalos Building Phase in LSS 3, 4, 5, 8, 9, 10 and 
SES 1 and 2.  
Steadman, et al. (2019). 
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Figure 6.6: Plan of the Southern Courtyard in SES 1 with its association with the Burnt House 
and Courtyard.  
From Steadman, et al. (2013:151). 
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Figure 6.7: Top photo: Western half of the Non-Domestic Building in SES 1. Bottom photo: The 
semi-circular feature in the Non-Domestic Building with postholes and the pot 
emplacements/burials.  
From Steadman, et al. (2019).  
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Figure 6.8: Upper left photo: Broken Fruitstand bowl in situ in the pot emplacement/burial and 
reconstructed. Lower left photo: Reconstructed Fruitstand bowl. Right photo: Child burial under 
the broken ceramics within the pot emplacement.  
From Steadman, et al. (2019). 
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Figure 6.9: Plan of the Apsidal structures and phase in SES 1 and 2.  
From Steadman, et al. (2015:92). 
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Figure 6.10: Plan of Transitional Phase architecture in LSS 4, 5, 9, 10 and SES 1. 
Refer to Table 6.1 for old trench name references. From Steadman, et al. (2008:61). 
 
225 
 
Figure 6.11: Plan of the Pre-Omphalos Building architecture in LSS 3 and 4 in the Agglutinated 
and Pre-Omphalos Building Phase.  
From Steadman, et al. (2017:212). 
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Figure 6.12: Photograph of an omphalos bowl found in the Omphalos building in LSS 4.  
From Steadman, et al. (2007:395). 
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Figure 6.13: Plan of the 3 LC subphases in USS 9 and USS 10.  
Plan a: earliest subphase I; Plan b: subphase II; Plan c: subphase III. From Steadman, et al. 
(2017:220). 
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Figure 6.14: Photograph of the bell-shaped axe head found in the Non-Domestic Building in SES 
1 during the Burnt House and Omphalos House Phase.  
From Steadman, et al. (2019). 
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Figure 6.15: Photograph of the double headed spiral pin found in LSS 4 dating possibly to the 
very end of the Burnt House and Omphalos Building Phase.  
From Steadman, et al. (2019). 
230 
 
Figure 6.16: Photograph of the bull-headed ceramic object found in the Omphalos Building in 
LSS 4.  
Stylistically, it is similar to andirons (portable hearths) from the Kura-Araxes tradition. From 
Steadman, et al. (2017:217). 
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Figure 6.17: Plan of the Transitional phase, H House, in grey and EBA I period occupation in 
black in trench SES 1.  
From Steadman, et al. (2013:154). 
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Figure 6.18: Left photograph: EBA I architecture in USS 9 and USS 10 including the EBA I 
perimeter wall and the industrial area outside of the wall. Upper right photograph: A reused and 
rebuilt fire installation in USS 10. Lower right photograph: A second reused and rebuilt fire 
installation in USS 10.  
From Steadman, et al. (2019). 
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Figure 6.19: Plan of the earliest MBA perimeter wall in ST 8 and the sounding with EBA III 
remains in ST 8.  
From Steadman, et al. (2013:156).  
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Figure 6.20: Photograph of the northern domestic room in ST 7 with a hearth and a pit that 
contained a number of luxury items.  
From Gorny (2006:49).  
 
 
Figure 6.21: Photo of the bone inlay from the pit in ST 7.  
From Gorny (2006:50). 
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Figure 6.22: Plan of the three phases of the perimeter wall in ST 3 and 8.  
The earliest MBA phase of the later Hittite casemate wall is in white, the earlier 2 m wide Hittite 
casemate wall is in black, and the later 4 m wide Hittite casemate wall with a tower is in grey. 
From Steadman, et al. (2015:97). 
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Figure 6.23: Photo (facing south) of the latest 4 m wide Hittite casemate wall and tower in ST 3 
and ST 8.  
From Steadman, et al. (2015:97). 
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Figure 6.24: Plan of the transitional phase between LBA and LIA in USS 4. F214–218 are all 
features associated with a possible metal working installation.  
From Steadman, et al. (2015:99). 
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Figure 6.25: Photograph of the final EIA phase of architecture in USS 4 of a circular structure 
(artificially subdivided with balks for excavation control purposes) and the associated pits for 
trash or storage.  
From Steadman, et al. (2015:102). 
 
239 
 
Figure 6.26: Photograph (looking west) of the terrace excavations. The deep sounding started in 
1994 is shown on the left of the trench.  
From Cassis (2009:20). 
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Figure 6.27: Photograph of the cooking/storage area in NT 7 and 8 facing north.  
From Cassis (2009:21). 
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Figure 6.28: Plan of the exposed Byzantine occupation on the summit in SMT 14, 15, and 19 at 
the end of the 2009 season.  
From Steadman, et al. (2013:161). 
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Figure 6.29: Photo of the Byzantine wall (F3) and tower (F1) in SMT 4. 
The outline of a buttressing “box” is also labeled. From Steadman, et al. (2015:107). 
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Figure 6.30: An artistic rendering of the earthen “boxes” and wooden beam system built to 
support the foundation of the Byzantine wall on the summit.  
From Steadman, et al. (2015:107). 
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7. The Plant Remains from Çadır Höyük 
 
7.1. Introduction 
In this study, archaeobotanical samples from 60 different archaeological contexts were 
examined to consider evidence for crop production, crop processing, fuel use, and change in 
plant use over time. The Çadır assemblage is ideal for this kind of analysis because it was 
occupied during multiple phases that span 500 years that cover the 5.2 kya climatic event 
(referred to subsequently as 3200 B.C.E.) discussed in Chapter 3, as well as the collapse of the 
Uruk culture discussed in Chapter 5. In most archaeobotanical assemblages, 500 years would 
have been studied as one unit, but the fine temporal resolution afforded by the Çadır assemblage 
has allowed for a more detailed analysis. That is how this study was able to compare 
archaeobotanical assemblages before and after 3200 B.C.E. Specifically, the archaeobotanical 
analysis considered the following questions:  
1) What plants are present at Çadır Höyük? What types of crops, chaff, and weeds are 
present? What are the relative abundances and ubiquities of each identified plant 
part? 
2) Where did crop processing occur on site? 
3) What fuel choices were employed? What do the fuel choices suggest about how the 
population at Çadır was adapting to their environment? 
4) Based on the composition of samples, is there any evidence for increasing or 
decreasing centralization over time? 
5) Does plant use reflect change after the 5.2 kya rapid climate change event? 
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6) How did the population at Çadır adapt their subsistence strategies in response to 
the 5.2 kya event and the collapse of the Uruk system? 
Together these questions provide the framework for considering how the population at 
Çadır responded to environmental and cultural changes. First, the preservation of all samples and 
contexts is discussed. Then, the plant remains are presented by architectural areas. Each 
architectural area is presented in roughly chronological order: the Burnt House and Courtyard, 
the Omphalos Building, and finally the Southern Courtyard and Apsidal areas. For each 
architectural unit, descriptive statistics are presented on the presence and relative importance of 
crops, evidence for crop processing, and fuel use to determine which plants are present, whether 
or not crop processing occurred on site, and what fuel choices were employed at Çadır between 
3500 B.C.E. and 3000 B.C.E. Correspondence analysis (CA) is used to examine patterning in 
plant use within the Burnt House and Courtyard and the Southern Courtyard and Apsidal area to 
document and explore evidence for centralization over time. CA is also used to assess whether 
the types of plants used changed as a response to the environmental shift at 3200 B.C.E. and, if 
so, what this represents. Finally, all the plant data is examined with zooarchaeological data from 
Çadır to discuss the shifts in subsistence strategies between 3500 B.C.E. and 3000 B.C.E. In the 
next chapter, these data from Çadır are considered alongside LC archaeobotanical and 
zooarchaeological data from other Anatolian sites. 
 
7.2. Sample Contents and Contexts 
The 60 samples yielded 13,787 individual specimens representing 164 taxa (Appendix 
A.2, Table 7.1, and Table 7.2). Samples from three architectural units were examined: 1) the 
Burnt House and Courtyard—LSS 5 (Figure 6.3, Figure 7.1, Figure 7.2, Figure 7.3) dated to 
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3500–3200 B.C.E.; 2) the Omphalos Building—LSS 4 (Figure 6.3, Figure 7.4, and Figure 7.5) 
dated to 3400–3200 B.C.E.; and 3) the Southern Courtyard and Apsidal areas—SES 1 (Figure 
6.3, Figure 7.6, Figure 7.7, and Figure 7.8) dated to 3200–3000 B.C.E. Over half of the 
assemblage came from the Southern Courtyard and Apsidal areas, with 8,064 specimens 
identified from 31 samples, while 1,695 specimens were identified from the Omphalos Building 
(16 samples) and 4,028 specimens were identified from the Burnt House and Courtyard (13 
samples). 
Charcoal density in the complete assemblage varied between 0 g/l and 0.46 g/l, with a 
mean and median of 0.29 g/l and 0.14 g/l respectively (Table 7.3). The ranges for the three 
architectural units were quite varied: between 0 g/l and 0.95 g/l for the Burnt House and 
Courtyard, 0 g/l and 0.12 g/l the Omphalos Building, and 0.03 g/l and 0.46 g/l for the Southern 
Courtyard and Apsidal areas. The assemblages from the Burnt House and Courtyard and the 
Southern Courtyard and Apsidal areas had the same median charcoal density (0.21 g/l), while the 
median and mean for the Omphalos building were both 0.07 g/l. The mean value for the Burnt 
House and Courtyard was slightly higher at 0.43 g/l than in the Southern Courtyard and Apsidal 
areas where density was 0.32 g/l. Clearly, the values for the complete assemblage are depressed 
by the assemblage from the Omphalos Building, since The Burnt House and Courtyard and 
Southern Courtyard and Apsidal Buildings areas have consistently higher mean and median 
charcoal densities in both trenches (Table 7.3 and Figure 7.9). 
A one-sided ANOVA test that compared the means of the charcoal density values from 
three architectural areas found that there was no statistically significant difference between the 
mean charcoal densities of the three areas at the 95% confidence level (p = .063). Although there 
is no statistically significant difference in the preservation, the statistical test, however, was quite 
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borderline. Given the numerous variables that affect archaeobotanical assemblages, it is 
reasonable to conclude that differences in plant use behaviors between the architectural areas do 
exist. Considering the fact that the Omphalos Building assemblage has noticeably fewer 
specimens than assemblages from other architectural areas (Table 7.1), the low charcoal density 
from the Omphalos Building likely results from differences in pre-depositional plant use 
activities between the architectural units, i.e. fewer plant related activities occurred in the 
Omphalos Building in comparison to the Burnt House and Courtyard, the Southern Courtyard, 
and the Apsidal buildings. 
When mean charcoal density values were compared by phase (for phases with more than 
one sample), the differences were clearly not significant. A one-way ANOVA test of the means 
of the charcoal densities (B.1–2, B.2, B.2–3, B–C, and Apsidal; Table 7.4 and Figure 7.10) 
showed no significant difference between the mean charcoal densities of the phases at the 95% 
confidence level (p = .229). The lack of significant patterning in the mean charcoal density of the 
building phases suggests that burning intensity within each phase was comparable. This indicates 
that none of the phase assemblages reflects catastrophic burning conditions that would create 
higher charcoal density means and better-preserved assemblages. Based on the similarity of 
charcoal density between phases, it is assumed that the archaeobotanical assemblages at Çadır 
were created through mundane burning conditions (for a more in-depth discussion of 
catastrophic versus mundane burning conditions refer to Chapter 2). 
Within the Çadır assemblage, few cereal grains were preserved well enough to identify to 
genus or species. The range of cereals (primarily emmer, einkorn, and barley), legumes 
(primarily lentils and bitter vetch), and other crops (primarily flax) (Table 7.5 and Table 7.6) is 
consistent with other LC assemblages at İkiztepe (van Zeist 2003), Çamlıbel Tarlası (Schoop 
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2015), Kuruçay (Nesbitt 1996), Hacınebi Tepe (Stein, et al. 1996), Yarım Höyük (Rothman, et 
al. 1998), Korucutepe (van Zeist and Bakker-Heeres 1975), Arslantepe (Balossi Restelli, et al. 
2010), and Sos Höyük (Longford, et al. 2009). Specific similarities and differences between 
these assemblages from across Anatolia will be discussed in detail in Chapter 8.  
Based on the ecological designations from The Flora of Turkey and the East Aegean 
Islands (Davis, et al. 1965–2000), Miller’s (2010b) archaeobotanical study from Gordion, and 
Rosenzweig’s (2014) archaeobotanical study of Ziyaret Tepe, Çadır’s weeds come primarily 
from field, steppe, and wetland environments (Table 7.7, Table 7.8, Table 7.9, and Table 7.10). 
While the ecological designations can be instructive, they should also be used with caution. Most 
taxa are identified only the genus level and most genera are found in multiple ecological zones. 
These ecological designations are useful, only as a guide to understanding the types of 
environmental niches that might have been exploited in the past (Miller 2010b).  
 
7.3. Late Chalcolithic Plant Use at Çadır Höyük 
7.3.1. Burnt House and Courtyard—Trench LSS 5 ca. 3600–3300/3200 B.C.E. 
The Burnt House and Courtyard area yielded 13 samples from 4 context types, the 
majority from pit fills (n = 6), and the remainder from four pyric features, two surfaces, and one 
ashy fill. The samples all date to building phases B.1–3, the earliest phases in this included 
within this study: B.1–2, B.2, B.1–3, and B? (Table 7.1 and Table 7.2). The assemblage is from 
the courtyard associated with the Burnt House and a small area of one of the rooms from the 
Burnt House that was located in the northern section of the trench (Figure 7.1, Figure 7.2, and 
Figure 7.3). This assemblage spans 3600–3200 B.C.E. when climate conditions were cooler and 
wetter than the subsequent phases. The Uruk network would have been in existence during this 
249 
time. During these phases, Çadır shows evidence for burgeoning social complexity—luxury 
goods were found in the domestic Burnt House, a large perimeter Wall surrounds the complex, 
and there is evidence for trade in metals. 
7.3.1.1. Crops 
Little spatial patterning exists in the Burnt House and Courtyard samples (Figure 7.1, 
Figure 7.2, and Figure 7.3). The most abundant crops in the Burnt House and Courtyard area 
were cereals (Table 7.5), he most abundant of which was Hordeum sp. (barley; 22% RA of 
crops, 77% ubiquity). In contrast, Triticum sp. (wheat) was much less abundant and ubiquitous 
(4% RA, 46% ubiquity), but cereal glume bases, most probably hulled Triticum dicoccum 
(emmer) were more abundant and ubiquitous (42% RA, 92% ubiquity) than barley rachises (17% 
RA, 67% ubiquity). The abundance and ubiquity of hulled wheat species, Triticum monococcum 
(einkorn; 2% RA, 38% ubiquity) and emmer (2% RA, 23% ubiquity) were similar, while 
Triticum aestivum/durum (free threshing wheat; 1% RA, 23% ubiquity) was less abundant. 
Interestingly, glume bases of a hulled wheat known as New Glume Wheat were 
identified. Jones, et al. (2000) first published a new species of glume wheat they found in 
multiple sites in northern Greece. The tetraploid wheat species named New Glume Wheat was 
described as sharing a mix of morphological features with Triticum monococcum (einkorn) and 
Triticum dicoccum (emmer) especially with regards to the glume and spikelet fork elements 
(Jones, et al. 2000:134–136). Morphologically it most closely resembles Triticum timopheevii 
Zhuk., but DNA has not been successfully extracted so the taxonomy of the grain remains 
unclear (Jones, et al. 2000; Kenéz, et al. 2014; Toulemonde, et al. 2015). New Glume Wheat has 
been identified at sites across central and western Europe and Anatolia in contexts from the 
Neolithic through the Iron Age (Kenéz, et al. 2014; Toulemonde, et al. 2015). In this study, New 
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Glume Wheat glumes, glume bases, and spikelet forks were identified based on the description in 
Jones, et al. (2000). The presence of New Glume Wheat chaff at Çadır suggests that it was part 
of the cereal crop package in Anatolian LC, possibly grown mixed with other types of hulled 
wheat. At Çadır, New Glume Wheat glume bases were recovered in slightly greater numbers 
(4% RA of chaff, 42% ubiquity) than einkorn (1% RA, 17% ubiquity) or emmer (2% RA, 50% 
ubiquity) glume bases, although no grains were identified.  
Linum usitatissimum (flax: 4% RA of crops, 31% ubiquity) and legumes were present in 
similar quantities. Interestingly, while Lens culinaris (lentils: 2% RA, 15% ubiquity), Vicia 
ervilia (bitter vetch: 2% RA, 38% ubiquity), and flax all had similar relative abundances, lentils 
had noticeably less ubiquity than the other two species. This suggests that lentil use was more 
spatially or behaviorally restricted in this area. While large amounts of lentils were probably 
used at the site, the way in which they were processed, without the need of fire or drying, made it 
less likely that they would have been preserved as ubiquitously across the site as cereals 
(Graham and Smith 2013). Alternatively, the assemblage could primarily be representative of 
plant use that does not typically involve legumes, like dung fuel use where animals are more 
likely to be fed cereals than legumes. 
These descriptive statistics indicate that both barley, indicated by the amount of grains 
recovered, and hulled wheats, indicated by the amount of glume bases recovered, were important 
cereal crops in the Burnt House and Courtyard assemblage. At Çadır, the glume bases were 
remnants of on-site emmer spikelet processing, similar to the process observed at Ubaid Kenan 
Tepe (Graham and Smith 2013). The larger abundance and ubiquity of hulled wheats over free 
threshing wheats indicates that hulled wheats were the primary wheat species used at Çadır 
during the building phases B.1–3. Whether or not these cereals were processed in this courtyard 
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will be addressed below. The recovery of flax seeds is noteworthy; while its mere presence is not 
enough to determine whether or not it was used for oil, textile, or food, other artifacts associated 
with textile production, like spindle whorls, were also found in the courtyard. The courtyard may 
have been an area of wool and linen textile production (Steadman, et al. 2019). 
Within the Burnt House and Courtyard assemblage, weed seeds (n=2712) were more 
abundant than crop seeds (n=495) and most samples were dominated by weed seeds, except for 
two samples that contained predominately chaff remains (Figure 7.13). A variety of weeds were 
recovered in high relative abundance including: Bromus sp. (18% RA of weeds, 38% ubiquity) 
(Table 7.7), the steppe weed Poa bulbosa (12% RA, 23% ubiquity) (Table 7.8), the 
streamside/irrigated land weed Polygonum sp. (9% RA, 92% ubiquity) (Table 7.9), and the non-
diagnostic weed Buglossoides sp. (13% RA, 62% ubiquity) (Table 7.10). The origins of these 
weeds and the implications for the use of the area are discussed below. 
7.3.1.2. Plant Use by Context 
Correspondence analysis (CA) of the assemblage data from the Burnt House and 
Courtyard show that the remains from each context type (pit fill, pyric feature, surface, and ashy 
fill) are distinct (Figure 7.11 and Figure 7.12). This suggests that different activities were 
associated with each context type. Pit fills contained the largest number of discrete taxa and 
probably represent time-accumulated deposits from household activities like food preparation 
and cleaning, pyric activities, and crop processing. Pyric samples, including hearth and/or oven 
contexts, contained relatively fewer discrete taxa. Hearth and/or oven contexts clustered most 
closely and were associated with only a few taxa (Figure 7.11): Triticum dicoccum (field taxon), 
Vaccaria pyramidata (field taxon), Phleum arenarium (steppe taxon), Trifolium sp. (wetland 
taxon), Cruciferae/Brassicaceae 1 (non-diagnostic), Caryophyllaceae 1 (non-diagnostic), and 
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Apiaceae/Umbelliferae indet. (non-diagnostic). The remains from both the pyric features and the 
pit fills were composed of plant parts from a variety of ecological niches, suggesting this 
archaeobotanical assemblage was composed of remains from dung fuel that tends to combine 
plant remains from disparate origins (Charles 1998). Since both assemblages from the pit fills 
and pyric features probably reflect the different but related types of plant use, the disparity 
between the number of taxa associated with pit fills and that of pyric features is probably 
indicative of a secondary behavior. Pyric features are often cleaned between use, while pits are 
often used as secondary waste disposal (Dennell 1972). The relative paucity of taxa associated 
with pyric features suggests that the hearths and/or ovens were periodically cleaned and perhaps 
the waste was deposited in the adjacent pits. It is also possible that pits contain remnants not only 
from hearth cleaning, but from other household activities as well that would increase the 
diversity of taxa found in pit fills. 
7.3.1.3. Crop Processing 
As detailed in Chapter 2, cereal crops are processed in systematic ways that create 
observable and predictable products and by-products at each processing stage (Hillman 1984a; 
Hillman 1984b; Jones 1984; Stevens 2003). To determine whether or not any of the samples 
represent crop processing debris, the relative proportions of cereal grain, chaff, and weed taxa 
were assessed using triangle plots (Figure 7.13). Two samples, Feature 73a (n=72), the upper 
portion of an oven/hearth, and pit fill Locus 91 (n=48) were composed primarily of chaff. Both 
samples contained a mix of glume bases, plant parts that are discarding during the fine sieving 
stages of crop process, and a few chaff elements that are associated with early stages of crop 
processing and coarse sieving in both samples. The weed assemblages in both chaff dominated 
samples are mixed suggesting that they originated from multiple crop processing stages. The 
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predominance of fine crop processing debris indicates that cereals were being processed at Çadır, 
although where is unclear. 
The majority of the Burnt House and Courtyard samples are clustered in the left corner of 
the triangle plot indicating that they are composed primarily of weed seeds (Figure 7.13). Three 
of the most abundant weeds, Bromus sp., a big, light, free-headed weed removed during 
winnowing and threshing was found in large numbers especially in pit fills in Locus 95 in Phase 
B.1–2 (n=851) and Locus 79 in Phase B? (n=1942); Buglossoides sp., was also found in large 
numbers in pit fills Locus 95 and 79; and Polygonum sp., a small, heavy, free-headed weed 
removed during fine sieving, are associated with crop processing debris (Table 2.1 and Table 
2.2). Weeds with similar aerodynamic properties found in clusters provide evidence for specific 
crop processing stages (Jones 1984; Jones 1987b). This, however, is not the case in this 
assemblage. Instead, all of the samples contain a mix of weeds representing remnants from 
different crop processing stages on Jones’ crop processing weed list (Appendix A.2). The mix of 
weed species suggests these samples originated from time-averaged, mixed contexts, probably 
secondary or tertiary depositional contexts where crop processing debris and/or fuel remains 
were discarded. 
7.3.1.4. Fuel Use 
Archaeological evidence for fuel use tends to be found in contexts with pyric histories 
and/or those related to the disposal of fuel refuse (Dennell 1976). The samples from the Burnt 
House and Courtyard derive primarily from pyric features (hearths and ovens): Feature 26, 
Feature 73, Feature 73a, and Locus 74c, and refuse deposits (pit fill): Feature 50/Locus 73, 
Feature 53/Locus 75, Locus 49, Locus 79, and Locus 95. The samples from pit fills contained 
much more diverse assemblage than those from pyric features and, as discussed above, probably 
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derive from fuel and waste from other household processes accumulated over a long period of 
time. The pyric features, in contrast, yielded a relative paucity of taxa because pyric features 
often represent single use episodes since they are often cleaned.  
Within the pyric and pit fill samples, there is evidence that both wood and dung were 
used as fuel in the Burnt House and Courtyard area. The use of wood fuel is supported by the 
presence of wood in every pyric sample (ranging from 0.002 g to 33.2719 g), although weed 
seeds are often more prevalent in the samples (Table 7.11). As discussed in Chapter 2, Miller 
used the ratio of the weight of seeds >2 mm to charcoal weight to document the shift from dung 
to wood fuel at a variety of SW Asian sites (Miller 1997; Miller 2010b; Miller 2013; Miller and 
Marston 2012; Miller, et al. 2009). For the Çadır assemblage, this ratio was transformed to 
compare non-woody plant part weights to wood weights since individual seed weights were not 
recorded. The mean and median ratio between Non-Woody Plant Part Weights and Wood 
Weights for the pyric feature samples from the Burnt House and Courtyard area is 1.67 and 1.40 
respectively (Table 7.11). Compared to other mean and median ratios Miller (2010b:56) 
calculated for sites in Syria and southeastern Anatolia, these values are consistent with the use of 
dung fuel. Based on Miller’s (2010b:56) calculations, Çadır’s values fall between ratios for 
steppe (1.13) and depleted oak woodland environments (2.40). This finding supports the 
argument that the north central Anatolian plateau was a steppe environment during the 4th 
millennium B.C.E. 
Further support that most of the hearth/oven samples originated as dung fuel comes from 
the combination of large amount of glume bases, with debris from more than one crop processing 
stage according to Jones’ classification (Charles 1998). When dung cakes are manufactured, 
glume bases and other processing debris are often added (Anderson and Ertuğ-Yaras 1996; Jones 
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1998). Seeds and plant parts within dung fuel cakes may represent taxa directly consumed by 
animals in pastures, as fodder or as added debris from crop processing. Large numbers of glume 
bases in dung fuel cakes can occur either because they were added to the cakes as temper or to 
influence burning properties, or from the dung itself since glume bases preserve well after 
digestion while domesticated cereal grains do not (Anderson and Ertuğ-Yaras 1996; Spengler 
2018). Therefore, if animals were foddered with hulled cereals, their dung would generally 
contain large concentrations of glume bases relative to grains (Spengler 2018). The fact that only 
one of the two oven/hearths in the area was composed primarily of chaff elements is notable. 
This suggests that chaff was deliberately added to the oven/hearth (Feature 73) as fuel directly or 
mixed in dung suggesting that this oven/hearth had a specific function that was different than the 
other hearths excavated in the Burnt House and Courtyard area, a situation similar to the one at 
Ubaid/LC Tell Zeidan (Smith, et al. submitted 2018). It is probable that both wood and dung 
were used as fuel, with a preference for dung fuel at Çadır during the early B building phases in 
the Burnt House and Courtyard area in. In the future, the samples will be analyzed for the 
presence of spherulites and ash pseudomorphs following Smith, et al.’s (submitted 2018) 
methodology to provide another line of evidence on sample origin. 
7.3.2. Omphalos Building—Trench LSS 4 ca. 3500–3300/3200 B.C.E. 
A total of 16 samples were examined from The Omphalos Building spanning three 
different contexts (surface above the shelf collapse, shelf collapse, and an associated surface, an 
usual and unique context in SW Asian archaeobotany) dating to the later B building phase, B.2–3 
and B.4? (Table 7.1, Table 7.2, Figure 7.4 and Figure 7.5). During these periods, the building 
was divided into two spaces: an interior space with shelves to the west stacked with Omphalos 
bowls and an exterior courtyard associated with the building to the east. Exterior space between 
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the Enclosure Wall and the Omphalos Building was also excavated. Despite being from the same 
archaeological context, 14 samples from the shelving collapse were excavated on a grid. The 
resultant data from each sample were not combined to preserve spatial control and assess 
whether individual bowls held caches of plant materials. This assemblage dates to 3500/3400–
3200 B.C.E. like the Burnt House and Courtyard assemblage. The climate during this period was 
still wetter and cooler than succeeding phases and the Uruk long distance trading networks were 
still functioning. 
7.3.2.1. Crops 
Although the Omphalos Building had the lowest mean charcoal density of all the 
architectural areas, the range of taxa recovered from the area was comparable to the range of taxa 
for crops and chaff. The low mean charcoal density is probably related to the fact that the 
number of plant parts was noticeably fewer for chaff and weeds and the number of identified 
weed species was lowest in this area. Indeterminate cereal grains were the most abundant crop 
recovered (42% RA of crops, 100% ubiquity) in the Omphalos Building (Table 7.5) and barley 
was the most abundant cereal (12% RA, 88% ubiquity). Hulled wheats (einkorn: 3% RA; 25% 
ubiquity; emmer: 3% RA, 31% ubiquity) were more abundant than free-threshing wheat (<1% 
RA, 6% ubiquity) which suggests that most Triticum sp. (8% RA, 63% ubiquity) grains were 
hulled since hulled cereals were probably used more at Çadır during the LC. This observation is 
consistent with other LC data from SW Asia (Nesbitt 1996; Papadopoulou and Bogaard 2011; 
Rothman, et al. 1998; Stein, et al. 1996; van Zeist and Bakker-Heeres 1975). Most of the cereal 
chaff assemblage was composed of indeterminate cereal glume bases (66% RA of chaff, 94% 
ubiquity) (Table 7.6), barley rachises (5% RA, 63% ubiquity) einkorn glume bases (2% RA, 19% 
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ubiquity), emmer glume bases (1% RA, 13% ubiquity) and New Glume Wheat glume bases (3% 
RA, 25% ubiquity). 
Indeterminate large legumes were also common (13% RA of crops, 100% ubiquity) and 
lentils (8% RA, 50% ubiquity) and bitter vetch (4% RA, 50 % ubiquity) were both more 
abundant and ubiquitous than either einkorn or emmer. Lentils were just as abundant as the 
indeterminate wheat grains. In contrast, very little flax (<1% RA, 13% ubiquity) was recovered. 
If plants had been stored in the omphalos bowls and other vessels, they would have been 
preserved in the fire that consumed the Omphalos Building, an ideal preservation condition for 
plant remains, but these data suggest that plants were not stored in the building. Cereal culm 
nodes >2 mm were also abundant (8% RA, 68% ubiquity).  
The samples from the Omphalos Building contained fewer weed species than the other 
two architectural units. Notably, there are very few weeds associated with agricultural fields, 
unlike in the assemblage from the Burnt House and Courtyard. Lolium sp. (12% RA of weeds, 
75% ubiquity) was the most abundant and ubiquitous weed (Table 7.7, Table 7.8, Table 7.9, and 
Table 7.10). All other weeds were few in number but ubiquitous, especially Medium legumes 
(9% RA, 81% ubiquity), Phalaris sp. and indeterminate Grass seeds (8% RA, 75% ubiquity), 
and Polygonum sp. (8% RA, 88% ubiquity). This signature is similar to the pattern evident in the 
Southern Courtyard and Apsidal areas. 
There is no clear patterning in plant deposition across the interior room of the Omphalos 
Building during Phase B.2–3. Larger samples were recovered from the southern side of the 
building possibly representing good preservation due to the fire that consumed the building or 
higher deposition (Figure 7.4). When the grain, chaff, and weed ratios were compared in a 
triangle plot, all of samples fell within the mixed or weedy assemblage areas (Figure 7.14). 
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When the weedy assemblages were analyzed using Jones’ crop processing debris weed 
categories, all samples contained weeds representing multiple crop processing stages (threshing, 
winnowing, coarse sieving, and fine sieving). Although in terms of raw counts, a similar number 
of crop seeds were found in the Burnt House and Courtyard and Omphalos Building 
assemblages, the absolute amount of chaff and weed seeds were much lower in the latter 
assemblage. None of the contexts from the Omphalos building suggest that they contained fuel 
debris, so analysis of fuel use here is not appropriate. Wood was found in all samples (ranging 
from 0.0315 g to 1.4416 g), but in this case, the wood charcoal probably derives from the 
collapsed, burnt beams of the Omphalos Building and not from pyric features. 
The low charcoal density was probably an artifact of the types of activities practiced in 
the Omphalos Building. There is no evidence for habitual plant use or refuse disposal in the 
Building. The lack of caches or concentrations of crops or weeds suggests that this area was not 
used for plant storage or plant refuse disposal. Instead, the assemblage most likely represents the 
background signature of plants used at Çadır. I argue that the background signature that the 
Omphalos Building assemblage reflects plant use during the Apsidal phase since Apsidal phase 
buildings were built over the remains of the Omphalos Building. The Omphalos Building had 
very little if any plant use activities associated with it, and the relative weeds assemblage 
between the Omphalos Building, the Southern Courtyard, and the Apsidal Buildings are similar 
since all of these areas had relatively fewer weeds from agricultural fields in the assemblage. 
Instead, these assemblages were relatively rich in weeds from the steppe. 
7.3.3. Southern Courtyard and Apsidal Phase—Trench SES 1 ca. 3300/3200–3000 B.C.E. 
The 31 samples from the Southern Courtyard and Apsidal Phase in Trench SES 1 
represent 10 contexts and date to the latest building phases (Table 7.1 and Table 7.2): B? (Figure 
259 
7.6), B–C (Figure 7.7), and Apsidal (Figure 7.8). The samples derive from eight pyric features, 
seven cultural fills, five surfaces, three pots, two postholes, two burials, a ceramic production 
activity area, a foundation trench, a pit fill, and a wall interior. The majority of the samples (18), 
were dated to building phase B–C. During this phase, the Southern Courtyard contained multiple 
hearths and storage bins. Two samples were recorded as phase “B?” since it was unclear which 
subphase they belonged to. These samples are discussed with the Southern Courtyard samples 
since the samples from an earlier baby pot burial, Locus 103, is likely contaminated by remains 
from the kiln locus above. The climatic shift at 3200 B.C.E., marked by rapid change to more 
arid, warmer conditions took place during Phase B–C. The vast economic reach of the Uruk 
system was beginning to erode and collapse at this time. Çadır’s settlement size also began to 
constrict at this time. Immediately after this phase the population moved up the hill to the Upper 
Town and the burgeoning elite house of Phase B was replaced by flimsier Apsidal houses during 
the Apsidal Phase.  
The remaining 10 samples date to the Apsidal Phase or later (ca. 3000 B.C.E. or slightly 
earlier). During the Apsidal phase, the Southern Courtyard area was built over with multiple 
small structures with a rounded northern side, storage areas, and internal furniture. At this time, 
the climate was drier and warmer than the occupation of the Burnt House and Courtyard and 
Omphalos Building and the Uruk network had collapsed. The main population at Çadır was 
situated above the Apsidal area in the Upper Town surrounded by a new perimeter wall. 
Individual domestic complexes, especially ones associated with luxury goods, were no longer 
present in the lower town and the architecture was smaller and less well built. 
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7.3.3.1.  Crops 
The most abundant crop remains in the Southern Courtyard and Apsidal phases are 
indeterminate cereal grains (43% RA of crops, 97% ubiquity for the combined Southern 
Courtyard and Apsidal assemblages) (Table 7.5). Of the cereal grains, barley is the most 
abundant (16% RA, 71% ubiquity). Four samples derive from a barley cache (n=286) in the 
northeast corner of the trench elevating its relative abundance. The origin and use of the barley 
cache is unclear because the barley was distributed between Locus 68, Locus 99, Feature 73, and 
Locus 102, secondary refuse contexts composed of lithic and ceramic debris as well as seeds 
(Figure 7.7 and Figure 7.8). The remains could represent food, storage, or fodder remains. 
Because cereal grains are easily digested by ungulates, it is unlikely that they represented the 
remains of dung (Spengler 2018). This suggests that the barley cache originated from a context 
that contained cleaned barley grains that were later destroyed, possibly by one of the fires that 
swept through the courtyard. The barley grains were then deposited in a midden during the 
cleaning of the area after the fire. Barley was clearly an important crop given that it is the most 
abundant cereal and crop in every architectural unit across Çadır.  
Like in the other architectural units, hulled wheat was slightly more abundant and 
ubiquitous (einkorn: <1% RA, 10% ubiquity; emmer: <1% RA, 16% ubiquity) than free-
threshing wheat (<1% RA, 3% ubiquity) although the very large amount of wheat glume bases 
(n=2153, 62% RA of chaff, 90% ubiquity) suggests that hulled wheat remained an important 
crop (einkorn glume bases: 4% RA, 48% ubiquity; emmer: 4% RA, 39% ubiquity; New Glume 
Wheat: 7% RA, 32% ubiquity). In contrast, very few barley rachises (1% RA, 29% ubiquity) 
were recovered. The paucity of barley rachises in the Southern Courtyard and Apsidal areas 
relative to the Burnt House and Courtyard is notable suggesting that there was a shift in how 
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barley was processed or how barley chaff was disposed of across the site. This shift will be 
discussed in detail in the following section.  
Lentils (18% RA of crops, 58% ubiquity) were unusually abundant. A cache of lentils 
(n=271) was found in situ in the Southern Courtyard within hearth Feature 55, and most 
probably represents a cooking spill or food remnants (Figure 7.7). As with barley, the relative 
abundance of lentils is raised in this area by the cache, but the high ubiquity of lentils in the other 
areas, indicates that they were an important crop. Bitter vetch (2% RA, 35% ubiquity) and flax 
(2% RA, 32% ubiquity) had similar abundances and ubiquities to each other. Despite their low 
abundance, their ubiquity indicates that they were also commonly used. Their smaller quantit ies 
may reflect poor preservation since legumes and flax are not routinely exposed to fire but their 
ubiquity suggests they were common at the site (Boardman and Jones 1990). 
Weeds recovered from the Southern Courtyard and Apsidal phases encompass all 
ecological niches but, unlike in the Burnt House and Courtyard area, their relative abundances 
within the weed assemblage are fairly low (Table 7.7, Table 7.8, Table 7.9, and Table 7.10). In 
fact, the weed assemblage from the Southern Courtyard and Apsidal phases most closely 
resembles the one from the Omphalos building. Small legumes (10% RA of weeds, 77% 
ubiquity) had the highest abundance and ubiquity. Buglossoides sp. (7% RA, 71% ubiquity), 
Melilotus sp. (6% RA, 58% ubiquity), grass seeds (6% RA, 71% ubiquity), and small grass seeds 
(6% RA, 61% ubiquity) were the next most abundant and ubiquitous weeds. Notably, Phleum sp. 
was more abundant in these two areas compared to the Burnt House and Courtyard and the 
Omphalos Building (Table 7.8) (a division that will be discussed in detail in section 7.4). The 
weed assemblage in the Southern Courtyard and Apsidal area indicates a change in refuse 
disposal patterns. Pits are not used to accumulate household refuse, crop processing debris, or 
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pyric feature refuse. Instead the refuse areas seem to be more amorphous, less clearly defined, 
and composed of less concentrated deposits of weed specimens (Figure 7.6, Figure 7.7, and 
Figure 7.8). 
7.3.3.2. Crop Processing 
The triangle plot illustrating relative proportions of grain, chaff, and weed frequencies ( 
Figure 7.15) indicate that eight samples (Locus 103, Locus 100a, Locus 100, Locus 98, 
Locus 108, Locus 109, Locus 117, and Locus 120) are comprised primarily of chaff elements. 
The predominant types of chaff are cereal glume bases, debris from the fine sieving stage. 
Interestingly, none of these samples were composed solely of remains from specific crop 
processing stages based on the presence of weeds associated with multiple crop processing 
stages using Jones’ model (Appendix A-2). Although crop processing occurred during this 
period, it is unclear where at Çadır crop processing activities were undertaken. Once the glume 
bases were separated from the grains, the debris was either consumed as fodder, incorporated 
into dung patties, or disposed in communal middens. Future work will distinguish digested from 
non-digested glume bases using SEM imaging following Valamoti’s (2013) methodology to 
better understand the mode of deposition of the large numbers of glume bases at Çadır.  
7.3.3.3. Fuel Use  
Because the Southern Courtyard was used as an outdoor cooking space and housed 
multiple pyric features, it is an ideal area in which to study fuel use in the LC. Unlike in the 
Burnt House and Courtyard assemblage, correspondence analysis (CA) does not reveal any 
patterning based on context in the Southern Courtyard and Apsidal phases. Therefore, both pyric 
features and secondary deposits are analyzed for fuel use. The samples that are examined in this 
section are associated with: Kiln Feature 90 (Feature 90, Locus 103, Locus 100, Locus 100a, and 
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Locus 117), Hearth/Oven Feature 55 (Feature 55, Locus 73, and Feature 66), Hearth Feature 60 
(Locus 66 and Feature 67), Oven Feature 63 (Locus 74), Hearth Locus 126 (Locus 126), cultural 
fill around pyric features (Locus 70, Locus 66, Feature 64, and Locus 120), and eight samples 
from secondary refuse contexts (Locus 92, Locus 97, Locus 98, Feature 73, Locus 68, Locus 99, 
Locus 102, and Locus 117) (Figure 7.6, Figure 7.7, and Figure 7.8). 
Wood remains (ranging from 0.01 g to 2.84 g) were found in all samples from the 
Southern Courtyard and Apsidal areas. The ratio of non-woody plant parts to wood in this area 
was calculated using weight for both Phase B–C and the Apsidal Phase (Table 7.11). The mean 
and median values for Phase B–C were 8.53 g/g and 1.65 g/g while the mean and median values 
for the Apsidal phase were 5.17 g/g and 2.39 g/g. The median value is more descriptive since one 
cannot assume that the representative sample follows the normal distribution pattern (Miller 
2010b). There is a slight increase between the median values of Phases B.1–3 (1.40) and Phase 
B–C (1.65) and a larger increase between the Apsidal phase (2.39) and the previous two phases 
that tentatively suggests that dung fuel was used more frequently during the Apsidal phase. 
The plant data from the Southern Courtyard Area during Phase B–C and the Apsidal 
Period suggests the use of dung fuel. When the weeds in the pyric samples are compared to 
Jones’ weed characteristics, it is clear that all samples contain weed debris from multiple crop 
processing stages (threshing and winnowing, coarse sieving, and fine sieving). The same is true 
of the types of chaff recovered in the samples. Further support for this argument comes from the 
dung fragments identified in 9 of the 17 pyric samples studied here, although no intact 
sheep/goat dung pellets were recovered. 
The heavy reliance upon dung fuel suggests that the environment around Çadır did not 
support the prolonged use of wood fuel, or that dung fuel was simply the preferred fuel source. 
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When the dung fuel archaeobotanical assemblages from the Southern Courtyard and Apsidal 
phases are compared to the assemblages from the Burnt House and Courtyard, differences are 
observed in the disposal of dung fuel remains and in the proportion of wild weeds in the dung 
fuel. Both will be discussed below. 
 
7.4. Assessing Change through Time 
Correspondence analysis (CA) and canonical correspondence analysis (CCA) are used in 
this study to two different patterns of plant use over time: 1) the differences in the composition 
of pyric and pit fill between the samples from the Burnt House and Courtyard compared to the 
samples from the Southern Courtyard and Apsidal areas; and 2) the differences in crop, chaff, 
and weeds assemblages between the Burnt House and Courtyard and the Southern Courtyard and 
Apsidal areas. The Omphalos Building was not included in these analyses because the contexts 
of the samples were unlike any other contexts in the study and because it seems that the 
archaeobotanical evidence from the Omphalos Building may actually be a mix of signatures 
from the Omphalos Building and the Apsidal period. 
In this assemblage, each architectural unit is also temporally distinct which is why both 
of these analyses assess change through time. This makes it difficult to determine whether or not 
the differences observed between each architectural unit were an artifact of distinct uses of space 
or changing habits over time. The evidence from Çadır suggests that the differences seen 
between the architectural areas are due to temporal differences, not spatial ones, however. 
Contextually, the Burnt House and Courtyard and the Southern Courtyard are very similar. Both 
contain domestic architecture and outdoor courtyards with multiple pyric features, surfaces, and 
refuse dumps and served as areas for outdoor work and activity areas. Since similar activities 
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happened in both areas, the differences observed are most likely due to the fact that the activities 
in the Burnt House and Courtyard predated 3200 B.C.E. while the activities in the Southern 
Courtyard postdated 3200 B.C.E. 
Finally, it is important to note that often, the variation explained through CA biplots 
appears quite low, but as the ecological statisticians, ter Braak and Šmilauer (2002:123), who 
developed this approach note: 
[With] abundance data or presence-absence data, these percentages are usually 
quite low, in particular when analyzed with CA/CCA, but this is nothing to worry 
about. Species data are often very noisy [and] an ordination diagram that explains 
only a low percentage may be quite informative. 
 
Within this study, the exploratory CA data are quite informative, and CCA was used as a 
statistical test to support the CA analyses for the Burnt House and Courtyard, the 
Southern Courtyard, and the Apsidal area assemblages.  
7.4.1. Evidence for Increasing or Decreasing Centralization over Time  
One indicator of centralization at a site is highly spatially confined and regulated plant 
use (Hastorf 1991). This can be recognized in the archaeobotanical record through very clear 
distinctions between samples found in different contexts, e.g. pyric features, pit fills, surfaces, 
and cultural fills. Such contextual similarities imply repeated plant use associated with particular 
activities. When the contexts within the Burnt House and Courtyard assemblage were analyzed, 
clustering by context was evident along the first horizontal axis (Figure 7.11 and Figure 7.12) 
which indicates variation by context is the primary variation in the assemblage. The samples 
from pit fills clustered separately from the samples from pyric features creating two distinct 
groups that do not overlap (illustrated in Figure 7.12). A canonical correspondence analysis 
(CCA) was also performed on the Burnt House and Courtyard assemblage using context to 
constrain the axes and Monte Carlo permutations testing was performed to assess the statistical 
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significance of the analysis. The p value is .0049 indicating that the null hypothesis can be 
rejected at the 99% confidence level (Figure 7.16). This means that within the Burnt House and 
Courtyard assemblage, context type is a significant contributor to the variation between samples. 
This suggests that the same plant use behaviors and activities were repeated over and over again 
in the Burnt House and Courtyard assemblage. The contexts within the Southern Courtyard and 
Apsidal areas did not have the same distinction between contexts and when Monte Carlo 
permutations testing was applied to the CCA where context was used to constrain the axis, p = 
.63764 which signifies that the null hypothesis cannot be rejected. Therefore, in the Southern 
Courtyard and Apsidal assemblages, context type is not a significant contributor to the variation. 
This suggests that plant use behaviors were less standardized in the Southern Courtyard and 
Apsidal areas. 
Most likely the repeated behavior in the Burnt House and Courtyard assemblage was 
cleaning the pyric features as discussed in 7.3.1.4, whereas there was no indication that pyric 
features were cleaned in the Southern Courtyard and Apsidal Building assemblages. This change 
in pyric feature cleaning could have been a product of: 1) differential preservation, 2) differential 
use of space, and/or 3) temporal differences. Differential preservation is unlikely because the 
charcoal densities for both the architectural units (Burnt House and Courtyard, Southern 
Courtyard, and Apsidal) and the primary phases (B.1–2, B–C, and Apsidal) are very similar 
(Figure 7.9 and Figure 7.10). Furthermore, the types of plants found in each architectural unit are 
also similar. Only a few species were not found in both areas (Table 7.5, Table 7.6, Table 7.7, 
Table 7.8, Table 7.9, and Table 7.10). This shift was probably not due to a differential use of 
space since similar activities occurred in all three areas. Therefore, this difference can be 
attributed to change through time. Before 3200 B.C.E. in the Burnt House and Courtyard, pyric 
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features were systematically cleaned of debris, while after 3200 B.C.E. this was not the case in 
the Southern Courtyard and Apsidal areas.  
This relaxing of plant use norm, i.e. moving from habitually cleaning pyric features to 
not, fits into a pattern observed by Christine Hastorf (1991) with the pre-Incan Sausa in Peru. 
Hastorf (1991) observed that as centralization and social hierarchies developed and were 
concretized into cultural traditions, plant remains became more and more confined to specific 
areas of the site due to increasing social restriction on labor roles surrounding plant use. At 
Sausa, as the hierarchy codified, areas where it was socially acceptable or possibly even allowed 
to process plants became more tightly controlled and restricted. This change was observed based 
on the changing spatial distribution of plant debris over time. 
At Çadır, it seems like the opposite could have occurred. This shift in plant use at Çadır 
occurred over the same time that settlement patterns shifted. Between the Burnt House and 
Courtyard (ca. 3500 B.C.E.) and Apsidal (ca. 3000 B.C.E.) phases, the size of the site decreased 
and the population retreated up the hill. The luxury goods and monumental architecture that 
previously defined the Burnt House and Courtyard phase was no longer present anywhere on the 
lower south slope. This reorganization of the site occurred concurrently, around 3200 B.C.E., 
with the Uruk network collapse (Emberling and Minc 2016; Minc and Emberling 2016; Rothman 
2011; Steadman, et al. 2019). This collapse would not have had a direct impact on plant 
cultivation since the crops were locally grown, but it would have impacted exchange networks. 
As discussed in Chapter 5, Steadman, et al. (2019) viewed this collapse as evidence of Çadır’s 
participation in Uruk’s globalized culture. Through the Uruk trade network, Çadır was exposed 
to long distance trade that made it possible to access luxury resources from great distances. 
Through this accumulation of luxury resources, the beginnings of a centralized, elite-focused 
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economy and social hierarchy may have begun (Brumfiel and Earle 1987a; Renfrew 1982; 
Schortman 1989). With the collapse of the Uruk network, access to luxury goods became 
restricted halting processes of incipient social complexity driven by luxury good exchange. In 
response, the economic, social, and political organization shifted to accommodate this change.  
When looking at the settlement and plant use data together, it becomes clear that around 
3200 B.C.E., the social norm of cleaning pyric features seems to have disappeared at the same 
time that Çadır was losing some of its interregional connections and the size of the site 
noticeably decreased and areas used heavily during the LC that exhibited signs of incipient social 
complexity were abandoned. This suggests that the social organization of Çadır at the end of the 
4th millennium B.C.E. was less hierarchical or at least had much more relaxed social mores than 
during the middle of the 4th millennium B.C.E. These relaxed plant use norms after 3200 B.C.E. 
were a part of a new strategy of agricultural extensification, discussed in the next section, 
partially due to decreased interregional interaction after 3200 B.C.E. and partially due to the 
increasing aridity after 3200 B.C.E.  
7.4.2. Evidence for Agricultural Extensification over Time 
Agricultural extensification, the spatial expansion of agricultural activities to mitigate 
risk or meet new agricultural demands, is a common practice in SW Asia (Boserup 1965; 
Marston 2011; Wilkinson, et al. 2012). Agricultural extensification can include the expansion of 
agricultural land to produce larger crop yields or the exploitation of different microenvironments, 
increasing animal pasturing or transhumance zones, or some combination of both (Boserup 1965; 
Marston 2011). At Çadır, the adoption of a more extensive agropastoral economy after 3200 
B.C.E. in comparison to a more strictly agricultural economy before 3200 B.C.E. can be traced 
through changes in the archaeobotanical and zooarchaeological assemblage over time. 
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7.4.2.1. Archaeobotanical Evidence 
The most straightforward way to analyze change through time in the archaeobotanical 
assemblage is to apply CA with phases mapped onto the biplots and CCA with axes constrained 
by phasing to the entire archaeobotanical assemblage. When this done, however, the samples 
show some separation by phase, but the pre- and post-3200 B.C.E. assemblages are not fully 
separate. Furthermore, the p value for the CCA is .07089 which is not enough to reject the null 
hypothesis that phasing has no impact on variation but is a very borderline result. Considering 
that, as ter Braak and Šmilauer (2002:123) said, ecological datasets are often very noisy, the 
partial separation of samples by phase and the borderline p value suggest that with better defined 
parameters, significant variation through phasing can be examined. 
When the archaeobotanical assemblage from Çadır is divided into crops, chaff, and 
weeds, then CA with phases mapped onto the biplots and CCA with axes constrained by phasing 
do produce significant results. Evidence that the archaeobotanical assemblage shifted after 3200 
B.C.E. is evident in the CA biplots examining crop (Figure 7.17) and chaff (Figure 7.19) data, 
but is most evident in the CA biplot for weeds (Figure 7.21 and Figure 7.22) where the 
separation between the pre-3200 B.C.E. B.1–2 phase and the post-3200 B.C.E B–C and Apsidal 
phases is the most robust.  
The CA biplot for crops from the Burnt House and Courtyard, Southern Courtyard, and 
Apsidal areas (Figure 7.17) shows a vertical separation between phases indicating that the 
difference in the samples based on phasing is the secondary variable of variation. The samples 
seem to be separating based on the species diversity of each sample. Within the CA biplot, the 
horizontal axis 1 explains 31.57% of the variation with an eigenvalue of 0.1951 and the vertical 
axis 2 explains 19.23% of the variation with an eigenvalue of 0.1188 for a cumulative total of 
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50.80% of the variation. Canonical correspondence analysis (CCA) using phases to constrain the 
axes was paired with Monte Carlo permutations testing to assess the statistical significance of 
differences between the Phase B.1–2, Phase B–C, and Apsidal crop assemblages. The Monte 
Carlo permutations testing resulted in p = .0073 which is enough to reject the null hypothesis that 
phasing does not affect sample compositions at the 99% confidence level. This indicates that 
there are significant differences between the crop assemblages before and after 3200 B.C.E. The 
CCA biplot (Figure 7.18) shows that the B.1–2 phase (pre-3200 B.C.E.) are separated from the 
B–C and Apsidal phases (post-3200 B.C.E.) along the horizontal axis, the primary axis of 
differentiation, and the B–C and Apsidal phases separate out along the vertical axis, the 
secondary axis of variation suggesting that the most significant and active variation in the 
assemblage is between the pre- and post-3200 B.C.E. phases. The CA biplot of the crop species 
(Figure 7.17) illustrates that einkorn and emmer cluster with the pre-3200 B.C.E. assemblage 
(B.1–2), while the rest of the crops cluster closer to the origin with the B–C and Apsidal phases. 
The CA biplot for the chaff from the Burnt House and Courtyard, Southern Courtyard, 
and Apsidal areas (Figure 7.19) shows a similar trend as the crops biplot. The phases are 
separated on the vertical axis again, and diversity of samples is the primary variable of difference 
as well. The horizontal axis 1 explains 20.02% of the variation with an eigenvalue of 0.1040 and 
the vertical axis 2 explains 17.97% of the variation with an eigenvalue of 0.0934 for a 
cumulative total of 37.99% of the variation. When CCA with phasing constraining the axes and 
Monte Carlo permutations testing were applied to the chaff assemblages of the Burnt House and 
Courtyard, the Southern Courtyard, and the Apsidal areas, p = .0443. The p-value is significant 
enough to reject the null hypothesis that phasing does not affect sample composition at the 95% 
confidence level. Again, this indicates that there are significant differences between the chaff 
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assemblages before and after 3200 B.C.E. Like with the crops, in the CCA chaff biplot (Figure 
7.20) the pre- and post-3200 B.C.E. phases separate out along the horizontal axis illustrating that 
this temporal separation causes the most variability in the sample. Unlike with crops, however, 
there is no clear separation between the samples from the B–C and Apsidal phases suggesting 
that the chaff usage in these two phases was similar. 
Unlike the biplots for the crops and chaff, the CA biplot for the weeds is noticeably 
different (Figure 7.21 and Figure 7.22). The phases are separated on the horizontal axis, 
indicating that phasing is the primary variable of difference in this assemblage. The horizontal 
axis 1 explains 10.51% of the variation with an eigenvalue of 0.1510 and the vertical axis 2 
explains 9.24% of the variation with an eigenvalue of 0.1326 for a cumulative total of 19.75% of 
the variation. The CCA with phasing constraining the axes and the Monte Carlo permutations 
testing on the weed assemblage from the Burnt House and Courtyard, the Southern Courtyard, 
and the Apsidal area resulted in p = .0183. This p-value is significant enough to reject the null 
hypothesis that phasing does not affect sample composition at the 99% confidence level. This 
illustrates that there is a significant difference between the B.1–2 (pre-3200 B.C.E.) weed 
assemblage and the B–C and Apsidal (post-3200 B.C.E.) weed assemblages. Out of the three 
CCA biplots, the weed assemblage CCA biplot (Figure 7.23) shows the clearest primary 
separation between pre- and post-3200 B.C.E. assemblages along the horizontal axis, and a 
secondary separation between the B–C and Apsidal phases along the vertical axis.  
The reason for this clear separation can be seen in the weed assemblage CA biplot. The 
CA separation of the weed assemblage from pre-3200 B.C.E. and post-3200 B.C.E. contexts 
distinguishes a difference between large grasses grown in fields from small grasses grown on the 
steppe. In Figure 7.21 and Figure 7.22, the large field grasses measuring over 1 mm long, 
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typically found in the 1–2 mm fraction, Hordeum spontaneum, Bromus sp., and Lolium perenne, 
cluster in the upper right corner, with the pre-3200 B.C.E. assemblage and the small steppe 
grasses, <1 mm in size found in the <1 mm fraction, Phleum arenarium, Phleum boissieri, 
Phleum exeratum, Phleum phleodies, Poaceae sp. 2, Poaceae sp. 7, Poaceae sp. 8, Poaceae sp. 9, 
and Small Grass seeds cluster in the bottom left with the post-3200 B.C.E. assemblage. The 
separation of these two types of grass suggest that animal management practices shifted over the 
course of the second half of the 4th millennium B.C.E. at Çadır. Most of the weed assemblage 
originated from dung fuel, as discussed in the previous sections. Dung fuel provides insight into 
animal diets (Charles 1998), especially the weedy assemblage of dung fuel since weeds are 
rarely added to dung fuel patties as temper and preserve well through digestion (Anderson and 
Ertuğ-Yaras 1996; Spengler 2018). Larger grass weeds are often consumed by animals as a type 
a fodder either with crop processing debris or when animals graze agricultural fields. Small grass 
weeds, on the other hand, are most likely introduced through pasturing or grazing uncultivated 
steppe fields. Rosenzweig (2014) hypothesizes that an increase in small grass seeds, particularly 
Phleum sp. indicates increased pasturing at Iron Age Ziyaret Tepe. The exploitation of these 
ecological zones at different times during the LC at Çadır suggests that there was a shift to 
increased steppe pasturing or grazing after 3200 B.C.E. Expanding the number of environmental 
zones that are systematically exploited by the inhabitants of Çadır provides a bit more security 
during arid periods because it diversifies resource dependence. Foddering animals uses the same 
cultivated resources or resources that are dependent on cultivation that humans use to feed 
themselves. In contrast, grazing uses resources that are independent of cultivation. During arid 
periods, plant growth becomes more precarious, so diversifying the types of plants necessary to 
sustain agriculture mitigates the risk. 
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Miller (1997; 2013) has also developed a method to examine animal management 
practices in SW Asia that relies on two independent ratios: 1) wild seed to cereal ratios in 
samples from dung fuel where higher ratios represent grazing and low ratios represent foddering; 
and 2) caprine to cattle and pig ratios where high ratios represent pastoralism and low ratios 
represent agriculture since pigs are not raised in pastoral herds and cattle are resource intensive 
pastoral animals. Using these ratios in tandem, Miller (1997; 2013) found evidence for foddering 
at LC Kurban Höyük in southeastern Anatolia (based on low wild:cereal ratio, low caprine to pig 
and cattle ratio) and evidence for grazing at LC Hassek Höyük (high wild:cereal ratio, high 
caprine to pig and cattle ratio). The data from Çadır loosely fits this model. The median 
wild:cereal ratio, calculated as the count of the steppe and wetland weeds divided by the cereal 
counts, increased in the Apsidal phase (1.37 count/count) in comparison to the B.1–2 (1.04 
count/count) and B–C phases (1.05 count/count) (Figure 7.24) although the means were similar 
and there was no real separation between the overall ranges. These assertions for increased 
reliance on grazing post-3200 B.C.E. are further supported by the zooarchaeological data from 
Çadır with a clear increase of caprines in relation to pigs and cattle during the Apsidal phase 
(Figure 7.25). 
7.4.2.2. Zooarchaeological Data 
Benjamin Arbuckle has meticulously plotted the changes in Çadır’s zooarchaeological 
record from 4500 B.C.E. through ca. 1000 C.E. (Steadman, et al. 2017:244) to examine how 
animals were used in ritual, political, economic, and environmental aspects of the site (Arbuckle 
2009). The zooarchaeological record for the LC shows a shift in taxa from the Burnt House and 
Courtyard Phase into the Early Bronze Age I (Steadman, et al. 2017:244). At the beginning of 
the Burnt House and Omphalos Building phase around 3500 B.C.E. caprines composed about 
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55% of the assemblage, pigs and cattle composed about 10% each, and other taxa composed 
25% (Figure 7.25). Around 3300 B.C.E., caprine proportions decreased (40% of the 
assemblage), pigs (17%) and cattle (23%) increased, and other taxa (20%) decreased. At 3200 
B.C.E., both caprines (37%) and other taxa (10%) decreased again, while pigs (33%) and cattle 
(24%) increased. During the Apsidal phase around 3000 B.C.E., the caprine assemblage 
dramatically increased (65%) replacing many of the pigs (25%), cattle (7%), and other taxa (3%) 
in the assemblage. This pattern continued into the Early Bronze Age I (2900 B.C.E.) with 
caprines increasing to 76% and pigs, cattle, and other taxa remaining stable at around 8% each 
(Steadman, et al. 2017:244). 
The post-3200 B.C.E. shift towards grazing has been linked to an increase in pastoralism 
(Steadman, et al. 2019), which was likely a response to more arid conditions after 3200 B.C.E. 
Shifting to pastoralism is often used as a risk management strategy when arid periods arise 
(Halstead 1987; Marston 2011; Miller, et al. 2009; Zeder 1991). Goats specifically are well 
suited for pastoralism in arid conditions since they have less need for water than sheep, cattle, or 
pigs, the herds grow quickly, and they are more effective milk producers than sheep (Dahl and 
Hjort 1976). 
7.4.2.3. Discussion of Evidence for Agropastoral Extensification 
At the end of the 4th millennium B.C.E. there seems to be a shift in animal management 
and provisioning at Çadır. Caprines dominate, there is an increasing focus on pasturing, and 
animal management shifts away from agricultural management to pastoralism. These changes are 
common risk management technique to increasing arid conditions since it is beneficial to both 
the herders and the farmers. By shifting to caprine pastoralism, herders focus on animals that are 
more resource efficient and drought tolerant while exploiting a larger, more diverse area for 
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animal provisioning. This animal management spreads the resource dependency across a much 
larger area in order to compensate for decreased growing conditions brought about by an 
increase in aridity. By shifting to steppe grazing, farmers also benefit since they are no longer 
responsible for cultivating both human and animal food, therefore, most of the cultivated cereals 
and crops can be allocated for human consumption. This is especially important in times of 
increased aridity since wheat does not tolerate arid conditions well. Ethnographically, it has been 
documented that during periods of increased aridity agriculturalists often shift consume plants 
that had previously been used as fodder, like barley, to compensate for poor harvests (Jones 
1998).  
The choice to adapt to increased aridity through shifting animal management and 
provisioning also allowed Çadır farmers to continue their cultivation practices relatively 
unchanged throughout the entire span of the LC. There is no major shift in the types of cereals or 
crops grown before or after 3200 B.C.E. The only difference in the crops assemblages before and 
3200 B.C.E. is an increased focus on einkorn and emmer before 3200 B.C.E., as evidenced by 
their higher ubiquities in the Burnt House and Courtyard assemblage and clustering with the 
phase B.1–2 samples in the CA biplot (Figure 7.17). Otherwise, the rest of the major crop types 
(barley, lentil, bitter vetch, and flax) have similar relative abundances and ubiquities between all 
phases and architectural areas, and cluster together on the CA biplot (Figure 7.17). Considering 
that most of the analyzed archaeobotanical samples originated as dung fuel, this decrease in 
wheat grains after 3200 B.C.E. suggests that wheat was no longer used as fodder after 3200 
B.C.E. As discussed above, this is a common, ethnographically documented, response to 
increasing aridity (Jones 1998). This shift away from wheat as fodder would not have 
substantially changed cultivation practices at Çadır. Based on the continued presence of wheat 
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glume base at Çadır, it is clear that wheat was still an important crop after 3200 B.C.E., as were 
barley, lentils, bitter vetch, and flax. There is very little evidence that cultivation patterns 
changed much, if at all, after 3200 B.C.E. Instead, what the archaeobotanical record shows is that 
animal provisioning and management changed and that shift allowed the population to maintain 
cultivation practices, albeit with an increased focus on creating food for human, not animals. 
This lack of substantial change in the cultivation patterns contributed to the fact that there 
is varying support for the evidence for agropastoral extensification towards the end of the 4th 
millennium B.C.E. at Çadır. When using Miller’s model to assess the relative importance of 
foddering or grazing, there seems to be only a slight shift in plant use activities towards 
increased grazing, yet a clear shift in plant use is suggested by the correspondence analysis and 
statistically confirmed with CCA. Miller’s model collapses and generalizes data and is heavily 
reliant on cereals. In contrast, correspondence analysis has the ability to focus on smaller, 
discrete assemblages within the project and highlight meaningful shifts in species relative 
abundances more easily than broad-brush descriptive statistics like ratios. Examining the data 
using multiple approaches provides more nuance and understanding of an assemblage. 
 
7.5. Discussion 
The LC archaeobotanical assemblage allows insights into how the population at Çadır 
chose to modify their agricultural and subsistence practices during a period of climate change. 
This is possible since the assemblage primarily reflects the use of dung fuel and its disposal 
patterns in the Burnt House and Courtyard and the Southern Courtyard. Barley and emmer were 
the most abundant crops throughout the assemblage and glumes bases from the hulled wheats 
were added to select pyric features possibly to control burning conditions in both the Burnt 
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House and Courtyard and the Southern Courtyard. Lentils, bitter vetch, and flax were important 
economic species as well. Flax was present across the site and most abundant in the Burnt House 
Courtyard where other textile artifacts were found. There is a conspicuous lack of fruit anywhere 
in the assemblage, but this fits regional patterns observed by Riehl (2014). The weed assemblage 
shifted from a focus on field weeds like Hordeum spontaneum, Bromus sp., and Lolium perenne 
before 3200 B.C.E. to small grass steppe weeds like Phleum arenarium, Phleum boissieri, 
Phleum exeratum, and Phleum phleodies after 3200 B.C.E. This is associated with a shift in 
animal management practices away from foddering towards grazing. 
Between 3500 B.C.E. and 3300 B.C.E., it is clear that Çadır was an agricultural society. 
Cereals were the focus of crop production. There is evidence for animal foddering, and the 
zooarchaeological assemblage is increasingly focused on cattle and pigs (Figure 7.25). The 
systematic cleaning of pyric features in the Burnt House and Courtyard area suggests that pre-
3200 B.C.E., plant use behaviors were standardized. This observation fits with the hypothesis 
that as social hierarchies become codified, so do plant use and other agricultural norms. 
Furthermore, these strict plant use norms occurred in the same courtyard that had a large number 
of luxury goods and that used monumental architecture as a boundary wall, suggesting that the 
occupants of the Burnt House and Courtyard were part of an incipient elite class at Çadır. The 
rigid plant use and discard norms, as well as presence of luxury items and monumental 
architecture in the same area suggests that between 3500–3200 B.C.E. the Çadır population was 
heading towards increased social complexity and possibly even centralization. During this time, 
however, there is no evidence at this time for agricultural intensification. A study of earlier LC 
periods at Çadır is needed to discuss patterns of intensified cultivation up to 3300 B.C.E. 
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At 3200 B.C.E., when environments began to get drier and the Uruk global culture began 
to break down, Çadır’s plant use began to shift while responses within the animal records took 
place later on. This lag was probably due to plants’ dependency on water which means that 
aridity and changes in growing conditions directly affects plant growth immediately. Small 
steppe grasses begin to show up more frequently suggesting that animal management has shifted 
from foddering to steppe grazing. Since cultivation is more likely to fail immediately during 
periods of aridity, new provisioning practices that maximized the amount of food available for 
humans, like eliminating wheat as fodder, had to be implemented quickly. This shift away from 
foddering towards grazing would have stabilized the most apparent effects of the environmental 
change and would not have necessarily required a shift in the animal population composition, 
yet. Accompanying this shift to maximizing cultivation for food, the norms around plant use and 
discard seem to loosen, there is no longer a clear division between the refuse found in pyric 
features, and those found in pit fills, surfaces, or refuse areas. This suggests that strict social 
hierarchies are no longer operating at this time. 
By 3000 B.C.E., Çadır’s economic system had shifted from an agricultural organization 
to an agropastoralist organization where animal management focused on pastoralism while plant 
cultivation remained largely unchanged. Cereal, legume, and flax cultivation continued while 
animals were still provisioned primarily through pasturing on the steppe. Mature male caprines 
were the focus of animal management for their hides and wool (Arbuckle 2009; Steadman, et al. 
2017). Furthermore, the flow of luxury goods to the site noticeably decreased and the settlement 
pattern on the mound contracted and moved (Steadman, et al. 2019). Steadman, et al. (2019) 
argue that these changes, especially the decrease in luxury goods and the settlement 
reorganization, demonstrate Çadır’s vulnerability after the collapse of the Uruk network. While 
279 
this is most probably true, it is important to note that Çadır’s vulnerability did not extend into 
subsistence practices. While the collapse of the Uruk network and the rapid climate change 
required noticeable reorganization of plant and animal practices, it never seriously impacted the 
Çadır population’s ability to sustain itself. 
Clear evidence for how the new agropastoral economy functioned at Çadır around 3000 
B.C.E. is still under investigation since not much is known about it. Speculatively, the new 
agropastoral economy that was adopted after 3200 B.C.E. could fit Halstead and O’Shea’s 
(1982) model of social storage discussed in Chapter 5 that uses regional interaction to bolster 
subsistence storage during precarious periods. In short, in this model there is an exchange of 
non-foodstuffs for food that would support the region during a time of environmental stress like 
at the end of the 4th millennium B.C.E. In the case at Çadır, fur and wool could have been traded 
for food from sites in other environmental regions in Anatolia during the seasons when Çadır 
was unable to produce enough through their agricultural practices, and Çadır would have been 
able to supply other settlements with food when necessary. With this new, more localized trading 
system, the elite social tier would have declined or disappeared, but the regional exchange 
network would have been able to sustain itself through environmental and regional uncertainty. 
Unfortunately, the lack of storage areas found at Çadır makes it difficult to confirm that a model 
like this was used. Hopefully further excavations and analysis will shed light on storage practices 
at Çadır. A more thorough discussion of inter-regional exchange in Anatolia in relation to 
archaeobotanical and zooarchaeological assemblages will be discussed in the following chapter, 
as will areas of future research. 
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7.6. Tables 
 
Table 7.1: Specimen and taxa counts for the full assemblage, each architectural unit, and each building phase. 
The category of “Unknown Plant Parts” refers to plant parts that were counted and included in the taxa count but require future 
identification, while the indeterminate seeds and plant parts (generally seeds and plant parts that were not preserved well enough for 
identification) listed at the end of Appendix A.2 were not counted or included in the taxa count. 
Architectural 
Area 
Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal Buildings 
(Trench SES 1) 
Full 
Assemblage 
Phase 
B. 
1–2 
B.2 
B. 
1–3 
B? Total 
B. 
2–3 
B.4? Total B? B–C Apsidal 
Apsidal 
or EB 
Apsidal 
or 
Later 
Total  
Total 
Identified 
Plant Parts 
1879 76 131 1942 4028 1629 66 1695 1272 3697 2044 1002 49 8064 13787 
Unknown 
Plant Parts 
58 0 1 96 155 35 2 37 13 92 34 13 7 159 351 
Total 
Number of 
Taxa 
(Families, 
Genera, 
Species, 
Plant Parts, 
Unknowns) 
99 34 22 90 117 94 31 93 87 132 105 75 60 146 164 
Total 
Samples 
8 2 2 1 13 15 1 16 2 19 5 4 1 31 60 
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Table 7.2: Number of samples of each context for the full assemblage, architectural unit, and phase. 
Architectural Area 
Burnt House and Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal Buildings 
(Trench SES 1) 
Total 
Phase 
B. 
1–2 
B.2 
B. 
1–3 
B? Total 
B. 
2–3 
B.4? Total B? B–C Apsidal 
Apsidal 
or EB 
Apsidal 
or Later 
Total 
 
Activity Area: 
Ceramic 
Production 
         1    1 1 
Ashy Fill 1    1          1 
Burial             1 1 1 
Infant Pot Burial         1     1 1 
Cultural Fill         1 1 2 3  7 7 
Foundation Trench          1    1 1 
Pit fill 4 1  1 6      1   1 7 
Posthole          2    2 2 
Pyric Feature  2  2  4     7 1   8 12 
Omphalos Building      14  14       14 
Surface on top of 
the Omphalos 
Building 
     1  1       1 
Surface 1 1   2  1 1  3 1 1  5 8 
Wall Interior          1    1 1 
Pot Emplacement          3    3 3 
Phase Totals 8 2 2 1 13 15 1 16 2 19 5 4 1 31 60 
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Table 7.3: Mean, median, maximum, minimum, upper quartile, and lower quartile values of the 
charcoal density (g/l) associated with the full assemblage and each architectural unit. 
 Full Assemblage 
Burnt House 
Courtyard 
(Trench LSS 5) 
Omphalos 
Building 
(Trench LSS 4) 
Southern 
Courtyard and 
Apsidal Buildings 
(Trench SES 1) 
Mean Charcoal 
Density Value  
0.29 0.43 0.07 0.32 
Median 
Charcoal 
Density Value 
0.14 0.21 0.07 0.21 
Maximum Value 0.46 0.95 0.12 0.46 
Minimum Value 0 0 0 0.03 
Upper Quartile 0.28 0.44 0.10 0.31 
Lower Quartile 0.07 0.06 0.04 0.10 
 
 
 
Table 7.4: Mean, median, maximum, minimum, upper quartile, and lower quartile values of the 
charcoal density (g/l) associated with each secure building phase. 
 Phase B.1–2 Phase B.2 Phase B.2–3 Phase B–C Apsidal Phase 
Mean Charcoal 
Density Value 
0.30 0.08 0.07 0.37 0.24 
Median Charcoal 
Density Value 
0.24 0.06 0.07 0.195 0.21 
Maximum Value 0.38 0.18 0.12 0.46 0.44 
Minimum Value 0.04 0 0.002 0.03 0.08 
Upper Quartile  0.35 0.18 0.10 0.28 0.35 
Lower Quartile  0.08 0 0.04 0.10 0.15 
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Table 7.5: Counts, relative abundances, and ubiquity proportions for crop species. 
 Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal 
Buildings 
(Trench SES 1) 
 Count 
RA Crops 
(n=495) 
Ubiquity 
(n=13) 
Count 
RA Crops 
(n=435) 
Ubiquity 
(n=16) 
Count 
RA Crops 
(n=1815) 
Ubiquity 
(n=31) 
Triticum monococcum 11 2% 38% 13 3% 25% 5 <1% 10% 
Triticum dicoccum 8 2% 23% 14 3% 31% 6 <1% 16% 
Triticum durum/aestivum 4 1% 23% 1 <1% 6% 1 <1% 3% 
Triticum sp. indet. 22 4% 46% 33 8% 63% 96 5% 55% 
Hordeum distichon – – – – – – 8 <1% 3% 
Hordeum sp. 111 22% 77% 53 12% 88% 290 16% 71% 
Cereal grain indet. 247 50% 100% 182 42% 100% 784 43% 97% 
Cereal embryo 3 1% 8% 2 <1% 6% 73 4% 39% 
Vicia ervilia 9 2% 38% 19 4% 50% 30 2% 35% 
Vicia sp. 7 1% 31% 2 <1% 6% 5 <1% 10% 
Lens culinaris 10 2% 15% 36 8% 50% 320 18% 58% 
Lens sp. 4 1% 15% 17 4% 56% 7 <1% 16% 
Lathyrus sp. – – – – – – 1 <1% 3% 
Lathyrus sp./Vicia sp. – – – – – – 1 <1% 3% 
Pisum sp. – – – 2 <1% 6% 4 <1% 10% 
Large legume indet. 32 6% 92% 58 13% 100% 125 7% 84% 
Capparis spinosa 3 1% 8% – – – – – – 
Capparis sp. 1 <1% 8% – – – 8 <1% 16% 
Linum usitatissimum 18 4% 31% 3 <1% 13% 30 2% 32% 
Linum sp. 5 1% 15% – – – 21 5% 19% 
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Table 7.6: Counts, relative abundances, and ubiquity proportions for chaff elements. 
 Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal 
Buildings (Trench SES 1) 
 Count 
RA Chaff 
(n=742) 
Ubiquity 
(n=13) 
Count 
RA Chaff 
(n=390) 
Ubiquity 
(n=16) 
Count 
RA Chaff 
(n=3483) 
Ubiquity 
(n=31) 
Triticum monococcum glume base 6 1% 17% 8 2% 19% 136 4% 48% 
Triticum monococcum glume – – – – – – 8 <1% 13% 
Triticum dicoccum glume base 13 2% 50% 3 1% 13% 156 4% 39% 
Triticum dicoccum glume – – – 1 <1% 6% 2 <1% 6% 
Triticum dicoccum terminal spikelet fork 21 3% 67% 9 2% 44% 44 1% 39% 
New glume wheat glume base 32 4% 42% 12 3% 25% 245 7% 32% 
New glume wheat glume 1 <1% 8% – – – 18 1% 13% 
Cereal glume base indet. 315 42% 92% 258 66% 94% 2153 62% 90% 
Triticum durum rachis 8 1% 17% – – – 7 <1% 13% 
Triticum durum/aestivum rachis – – – – – – 3 <1% 3% 
Triticum sp. rachis 12 2% 33% 3 1% 19% 9 <1% 10% 
Triticum sp. Glume – – – – – – 2 <1% 3% 
Hordeum distichon rachis – – – – – – 1 <1% 3% 
Hordeum vulgare rachis – – – – – – 1 <1% 3% 
Hordeum sp. rachis 123 17% 67% 20 5% 63% 30 1% 29% 
Hordeum sp. glume – – – – – – 5 <1% 10% 
Cereal rachis indet. 18 2% 33% 11 3% 44% 50 1% 48% 
Cereal glume indet. 14 2% 58% 8 2% 38% 163 5% 42% 
Cereal culm (>2mm diameter) Internode 1 <1% 8% 2 1% 6% 14 <1% 16% 
Cereal culm (>2mm diameter) Node 14 2% 50% 5 1% 19% 27 1% 32% 
Cereal culm (<2mm diameter) Internode 46 6% 67% 13 3% 50% 167 5% 74% 
Cereal culm (<2mm diameter) Node 94 13% 83% 30 8% 69% 155 4% 77% 
Cereal culm (<2mm diameter) Flattened – – – – – – 29 1% 10% 
Basal culm (>2mm diameter) – – – 1  6% 6 <1% 6% 
Basal culm (<2mm diameter) 18 2% 33% 6 2% 19% 39 1% 42% 
Basal rachis indet. 6 1% 17% – – – 12 <1% 29% 
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Table 7.7: Counts, relative abundances, and ubiquity proportions for weeds commonly found in fields. 
 Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal 
Buildings (Trench SES 1) 
 Count 
RA Weeds 
(n=2811) 
Ubiquity 
(n=13) 
Count 
RA Weeds  
(n=903) 
Ubiquity 
(n=16) 
Count 
RA Weeds 
 (n=2649) 
Ubiquity 
(n=31) 
Field Weeds          
Adonis sp. 1 <1% 8% – – – 1 <1% 3% 
Lepidium sp. – – – 1 <1% 6% – – – 
Glaucium sp. 2 <1% 8% 25 3% 50% 21 1% 16% 
Glaucium type 29 1% 23% 1 <1% 6% 10 <1% 29% 
Eruca sp. – – – – – – 1 <1% 3% 
Polycarpon sp. 4 <1% 23% 1 <1% 6% 8 <1% 16% 
Saponaria sp. 3 <1% 15% 1 <1% 6% – – – 
Vaccaria pyramidata 4 <1% 23% 2 <1% 6% 12 <1% 26% 
Chenopodium sp. 30 1% 54% 48 5% 75% 31 1% 48% 
Coronilla sp. – – – – – – 5 <1% 13% 
Cephalaria sp. 10 <1% 31% – – – 12 <1% 16% 
Artemisia sp. – – – – – – 1 <1% 3% 
Onopordum sp. 2 <1% 15% – – – 10 <1% 16% 
Echium sp. 3 <1% 8% – – – – – – 
Asperula sp./Galium sp. 57 2% 62% 13 1% 50% 72 3% 61% 
Bellevalia sp. – – – – – – 2 <1% 3% 
Aegilops sp. 13 <1% 31% 16 2% 44% 17 1% 32% 
Hordeum spontaneum 20 1% 15% – – – 13 <1% 13% 
Hordeum wild spp. – – – – – – 8 <1% 13% 
Bromus sp. 502 18% 38% 6 1% 38% 25 1% 42% 
Phalaris sp. 19 1% 46% 71 8% 75% 113 4% 74% 
Lolium perenne 19 1% 38% 3 <1% 13% – – – 
Lolium sp. 95 3% 77% 106 12% 75% 134 5% 74% 
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Table 7.8: Counts, relative abundances, and ubiquities for weeds commonly found in steppe environments. 
 Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal 
Buildings (Trench SES 1) 
 Count 
RA Weeds  
(n=2811) 
Ubiquity 
(n=13) 
Count 
RA Weeds  
(n=903) 
Ubiquity 
(n=16) 
Count 
RA Weeds 
 (n=2649) 
Ubiquity 
(n=31) 
Steppe Weeds          
Stellaria sp. 29 1% 38% 4 <1% 19% 31 1% 45% 
Spergularia sp. 2 <1% 8% – – – – – – 
Gypsophila sp. – – – – – – 3 <1% 10% 
Silene sp. 14 <1% 38% 2 <1% 13% 49 2% 42% 
Malva sp. 1 <1% 8% 1 <1% 6% 6 <1% 19% 
Malva type 1 <1% 8% 4 <1% 13% 8 <1% 19% 
Astragalus sp. 30 1% 31% 4 <1% 25% 51 2% 48% 
Trigonella sp. 7 <1% 31% 18 2% 50% 22 1% 42% 
Medicago sp. 26 1% 38% – – – 3 <1% 6% 
Centaurea sp. 6 <1% 8% 3 <1% 6% 4 <1% 13% 
Rocholia sp. – – – – – – 1 <1% 3% 
Arnebia sp. 18 1% 31% 8 1% 31% 82 3% 61% 
Onosma sp. – – – – – – 1 <1% 3% 
Ajuga sp./Teucrium sp. 9 <1% 31% 6 1% 25% 11 <1% 26% 
Ziziphora sp. 1 <1% 8% 1 <1% 6% 22 1% 26% 
Thymelaea sp. 35 1% 46% 19 2% 44% 64 2% 58% 
Eremopyrum sp. 1 <1% 8% – – – 2 <1% 6% 
Phleum arenarium 7 <1% 31% 11 1% 44% 30 1% 45% 
Phleum boissieri 3 <1% 8% 10 1% 25% 26 1% 48% 
Phleum exeratum 9 <1% 31% 1 <1% 6% 16 1% 29% 
Phleum phleodies 8 <1% 15% 8 1% 31% 28 1% 42% 
Poa bulbosa 324 12% 23% 1 <1% 6% 6 <1% 6% 
Stipa sp. 90 3% 46% 17 2% 56% 34 1% 42% 
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Table 7.9: Counts, relative abundances, and ubiquities for weeds commonly found in wetland environments. 
 Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal 
Buildings (Trench SES 1) 
 Count 
RA Weeds 
 (n=2811) 
Ubiquity 
(n=13) 
Count 
RA Weeds 
 (n=903) 
Ubiquity 
(n=16) 
Count 
RA Weeds 
 (n=2649) 
Ubiquity 
(n=31) 
Wetland Weeds          
Ranunculus arvensis 1 <1% 8% – – – 12 <1% 19% 
Polygonum sp. 248 9% 92% 70 8% 88% 118 4% 65% 
Rumex sp. 4 <1% 8% – – – 3 <1% 6% 
Bolboschoenus glaucus 15 1% 46% 11 1% 25% 8 <1% 19% 
Carex sp. 26 1% 15% – – – 15 1% 23% 
Melilotus sp. 25 1% 38% 43 5% 50% 157 6% 58% 
Trifolium sp. 104 4% 54% 6 1% 19% 91 3% 74% 
Cyperaceae indet. 38 1% 38% 5 1% 25% 13 <1% 29% 
Polygonum/Cyperaceae 1 <1% 8% 1 <1% 6% 7 <1% 10% 
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Table 7.10: Counts, relative abundances, and ubiquities for weeds for non-diagnostic weeds. 
 Burnt House Courtyard 
(Trench LSS 5) 
Omphalos Building 
(Trench LSS 4) 
Southern Courtyard and Apsidal 
Buildings (Trench SES 1) 
 Count 
RA Weeds  
(n=2811) 
Ubiquity 
(n=13) 
Count 
RA Weeds 
 (n=903) 
Ubiquity 
(n=16) 
Count 
RA Weeds 
 (n=2649) 
Ubiquity 
(n=31) 
Non-Diagnostic Weeds          
Neslia sp. 3 <1% 8% 1 <1% 6% 1 <1% 3% 
Brassicaceae 1 6 <1% 38% 5 1% 25% 15 1% 32% 
Brassicaceae/Cruciferae indet. 12 <1% 31% – – – 23 1% 55% 
Caryophyllaceae 1 12 <1% 23% 1 <1% 6% 12 <1% 35% 
Caryophyllaceae indet. 7 <1% 31% 1 <1% 6% 4 <1% 13% 
Scorpiurus sp. 1 <1% 8% 1 <1% 6% 1 <1% 3% 
Medium legume indet. 76 3% 54% 83 9% 81% 129 5% 68% 
Small legume 1 – – – – – – 3 <1% 3% 
Small legume indet. 137 5% 69% 39 4% 44% 263 10% 77% 
Apiaceae/Umbelliferae indet. 6 <1% 23% – – – 4 <1% 13% 
Asteraceae 1 – – – – – – 3 <1% 3% 
Asteraceae indet. 7 <1% 23% 4 <1% 13% 9 <1% 13% 
Buglossoides sp. 360 13% 62% 43 5% 69% 174 7% 71% 
Boraginaceae indet. 30 1% 38% 8 1% 38% 19 1% 32% 
Verbena sp. – – – 4 <1% 25% 22 1% 26% 
Nepeta sp. 2 <1% 15% – – – – – – 
Lamiaceae 1 9 <1% 23% 2 <1% 6% 14 1% 23% 
Lamiaceae 2 4 <1% 8% – – – – – – 
Lamiaceae indet. 11 <1% 23% 7 1% 31% 3 <1% 6% 
Poaceae 2 – – – 2 <1% 6% 5 <1% 13% 
Poaceae 7 4 <1% 15% – – – 40 2% 13% 
Poaceae 8 2 <1% 8% 1 <1% 6% 26 1% 42% 
Poaceae 9 1 <1% 8% 29 3% 25% 21 1% 35% 
Grass indet. 102 4% 77% 68 8% 75% 171 6% 71% 
Small grass seed indet. 24 1% 38% 20 2% 25% 171 6% 61% 
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Table 7.11: Mean and Median values for the Non-Woody Plant Parts to Wood Weights ratio 
(g/g) for pyric and pit features between phases.  
 Phase B.1–3 
(B.1–2 inclusive) 
Phase B–C Apsidal Phase 
Median  
Non-Woody Plant Parts 
Weight:Wood Weight Ratio 
1.40 1.65 2.39 
Mean  
Non-Woody Plant Parts 
Weight:Wood Weight Ratio 
1.67 8.53 5.17 
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7.7. Figures 
 
Figure 7.1: Trench plan for Phase B.1–2 for the Burnt House and Courtyard area. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map 
provided by Sharon Steadman. 
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Figure 7.2: Trench plan for Phase B.2 for the Burnt House and Courtyard area. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map 
provided by Sharon Steadman. 
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Figure 7.3: Trench plan for Phase B.1–3 and B? for the Burnt House and Courtyard area. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map 
provided by Sharon Steadman
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Figure 7.4: Trench plan for Phase B.2–3 for the Omphalos Building area. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map provided by Sharon Steadman.  
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Figure 7.5: Trench plan for Phase B.4 for the Omphalos Building area. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map 
provided by Sharon Steadman. 
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Figure 7.6: Trench plan for Phase B? for the Southern Courtyard area known as the Non-
Domestic Building area for this phase. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map 
provided by Sharon Steadman. 
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Figure 7.7: Trench plan for Phase B–C for the Southern Courtyard area. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map provided by Sharon Steadman.
297 
 
Figure 7.8: Trench plan for the Apsidal Phase. 
The pie charts illustrate the location and composition of each archaeobotanical sample. Base map 
provided by Sharon Steadman. 
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Figure 7.9: Box and whisker diagram of charcoal density (g/l) ranges between Trench LSS 5, 
LSS 4, and SES 1. 
The graph portrays the Mean Charcoal Density Value as an ×, the Median Charcoal Density 
Value as the line within the solid box, the Maximum Value as the upper extent of the error bar, 
the Minimum Value as the lowest extent of the error bar, the Upper Quartile Value as the upper 
extent of the box, the Lower Quartile Value as the lowest boundary of the box, and Outlier 
Values as points beyond the Maximum Value. 
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Figure 7.10: Box and whisker plot of charcoal density (g/l) ranges of the defined LC building 
phases. 
The graph portrays the Mean Charcoal Density Value as an ×, the Median Charcoal Density 
Value as the line within the solid box, the Maximum Value as the upper extent of the error bar, 
the Minimum Value as the lowest extent of the error bar, the Upper Quartile Value as the upper 
extent of the box, the Lower Quartile Value as the lowest boundary of the box, and Outlier 
Values as points beyond the Maximum Value. 
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Figure 7.11: Correspondence Analysis biplot of the full assemblage of species from the Burnt 
House and Courtyard with the context boundaries mapped onto them. 
The horizontal axis 1 explains 17.74% of the variation with an eigenvalue of 0.1864 and the 
vertical axis 2 explains 15.72% of the variation with an eigen value of 0.1652 for a cumulative 
total of 33.46% of the variation. 
301 
 
Figure 7.12: Correspondence Analysis biplot of the samples from the Burnt House and Courtyard 
with the context boundaries mapped onto them. 
The horizontal axis 1 explains 17.74% of the variation with an eigenvalue of 0.1864 and the 
vertical axis 2 explains 15.72% of the variation with an eigen value of 0.1652 for a cumulative 
total of 33.46% of the variation. 
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Figure 7.13: Triangle plot for Burnt House and Courtyard loci and features illustrating relative 
grain, chaff, and weed ratios. 
Color coded by context type. 
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Figure 7.14: Triangle plot for the Omphalos Building loci and features illustrating relative grain, 
chaff, and weed ratios. 
Color-coded by context. 
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Figure 7.15: Triangle plot for the Southern Courtyard and Apsidal areas loci and features 
illustrating relative grain, chaff, and weed ratios. 
Color coded by context type. 
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Figure 7.16: Canonical Correspondence Analysis biplot of the samples from the Burnt House and 
Courtyard full assemblage with the axes constrained by context type displaying the mapped 
nominal variables (context type). 
The horizontal axis 1 explains 15.82% of the variation with an eigenvalue of 0.1662 and the 
vertical axis 2 explains 10.39% of the variation with an eigenvalue of 0.1092 for a cumulative 
total of 26.21% of the variation. The Monte Carlo permutations test produced a p value of .0049.  
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Figure 7.17: Right: Correspondence Analysis biplot of the crop species from the Burnt House and Courtyard area and the Southern 
Courtyard and Apsidal areas with the building phases mapped onto them. Left: Correspondence analysis biplot of the crop assemblage 
with samples from the Burnt House and Courtyard area and the Southern Courtyard and Apsidal areas with the building phases 
mapped onto them. 
The horizontal axis 1 explains 31.57% of the variation with an eigenvalue of 0.1951 and the vertical axis 2 explains 19.23% of the 
variation with an eigenvalue of 0.1188 for a cumulative total of 50.80% of the variation. 
Pre-3200 B.C.E. 
Post-3200 B.C.E. 
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Figure 7.18: Canonical Correspondence Analysis biplot of the samples from the Burnt House and 
Courtyard, Southern Courtyard, and Apsidal areas crop assemblage with the axes constrained by 
phases displaying the mapped nominal variables (phases). 
The horizontal axis 1 explains 19.66% of the variation with an eigenvalue of 0.1211 and the 
vertical axis 2 explains 9.15% of the variation with an eigenvalue of 0.0564 for a cumulative 
total of 28.81% of the variation. The Monte Carlo permutations test produced a p value of .0073. 
 
 
 
Pre-3200 B.C.E. Post-3200 B.C.E. 
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Figure 7.19: Right: Correspondence Analysis biplot of the chaff species from the Burnt House and Courtyard area and the Southern 
Courtyard and Apsidal areas with the building phases mapped onto them. Left: Correspondence analysis biplot of the chaff 
assemblage with samples from the Burnt House and Courtyard area and the Southern Courtyard and Apsidal areas with the building 
phases mapped onto them. 
The horizontal axis 1 explains 20.02% of the variation with an eigenvalue of 0.1040 and the vertical axis 2 explains 17.97% of the 
variation with an eigenvalue of 0.0934 for a cumulative total of 37.99% of the variation. 
Pre-3200 B.C.E. 
Post-3200 B.C.E. 
309 
 
 
Figure 7.20: Canonical Correspondence Analysis biplot of the samples from the Burnt House and 
Courtyard, Southern Courtyard, and Apsidal areas chaff assemblage with the axes constrained by 
phases displaying the mapped nominal variables (phases). 
The horizontal axis 1 explains 12.85% of the variation with an eigenvalue of 0.0854 and the 
vertical axis 2 explains 3.68% of the variation with an eigenvalue of 0.0244 for a cumulative 
total of 16.53% of the variation. The Monte Carlo permutations test produced a p value of .0443. 
Pre-3200 B.C.E. Post-3200 B.C.E. 
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Figure 7.21: Correspondence Analysis biplot of weed species from the Burnt House and 
Courtyard area and the Southern Courtyard and Apsidal areas with the building phases mapped 
onto them. 
The horizontal axis 1 explains 10.51% of the variation with an eigenvalue of 0.1510 and the 
vertical axis 2 explains 9.24% of the variation with an eigenvalue of 0.1326 for a cumulative 
total of 19.75% of the variation. 
Pre-3200 B.C.E. Post-3200 B.C.E. 
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Figure 7.22: Correspondence Analysis biplot of the weed assemblage with samples from the 
Burnt House and Courtyard area and the Southern Courtyard and Apsidal areas with the building 
phases mapped onto them. 
The horizontal axis 1 explains 10.51% of the variation with an eigenvalue of 0.1510 and the 
vertical axis 2 explains 9.24% of the variation with an eigenvalue of 0.1326 for a cumulative 
total of 19.75% of the variation   
Pre-3200 B.C.E. Post-3200 B.C.E. 
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Figure 7.23: Canonical Correspondence Analysis biplot of the samples from the Burnt House and 
Courtyard, Southern Courtyard, and Apsidal areas weeds assemblage with the axes constrained 
by phases displaying the mapped nominal variables (phases). 
The horizontal axis 1 explains 6.28% of the variation with an eigenvalue of 0.0977 and the 
vertical axis 2 explains 2.84% of the variation with an eigenvalue of 0.0441 for a cumulative 
total of 9.12% of the variation. The Monte Carlo permutations test produced a p value of .0183. 
Pre-3200 B.C.E. Post-3200 B.C.E. 
313 
 
 
 
Figure 7.24: Box-and-whisker diagram of the mean and median values of the wild seeds to cereal 
seeds ratios for the B.1–2, B–C, and Apsidal phases. 
The graph portrays the Mean Value as an ×, the Median Value as the line within the solid box, 
the Maximum Value as the upper extent of the error bar, the Minimum Value as the lowest 
extent of the error bar, the Upper Quartile Value as the upper extent of the box, the Lower 
Quartile Value as the lowest boundary of the box, and Outlier Values as points beyond the 
Maximum Value. 
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Figure 7.25: Relative abundances of sheep/goat, pig, cattle, and other mammalian taxa for the LC 
and transitional EBA time periods. 
From Steadman, et al. (2017:244). 
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8. Regional Floral and Faunal Patterns during the Late Chalcolithic 
 
8.1. Introduction 
This chapter compares the archaeobotanical and zooarchaeological assemblages and 
subsistence patterns from LC Çadır to the archaeobotanical and/or zooarchaeological 
assemblages from 10 LC sites in Anatolia (Figure 8.1): Yumuktepe (Fiorentino, et al. 2014), 
Hacınebi Tepe (Bigelow 2011; Stein, et al. 1996), Çayboyu (Nesbitt, et al. 2017), İkiztepe (van 
Zeist 2003), Çamlıbel Tarlası (Schoop 2015), Korucutepe (van Zeist and Bakker-Heeres 1975; 
van Zeist and Bakker-Heeres 1974), Sos Höyük (Longford, et al. 2009; Piro 2009), Yarım Höyük 
(Rothman, et al. 1998), Kuruçay Höyük (Nesbitt 1996), and Arslantepe (Balossi Restelli, et al. 
2010; Bökönyi 1983). These comparisons are made in order to test whether or not similar plant 
use and animal management strategies, as proposed in Chapter 7 for Çadır, are reflected in other 
regional assemblages since these changes were in response to changing environmental 
conditions. First, the criteria for choosing comparable sites is discussed. Then, the floral and 
faunal data (when available) for each site, divided into pre- and post-3200 B.C.E. groups, are 
compared with the data from Çadır. Finally, there is a discussion on whether or not regional 
patterns reinforce or contradict the patterns from Çadır, as well as a short discussion on future 
research necessary in the field and at Çadır.  
 
8.2. Regional Comparison Parameters 
One of the strengths of the archaeobotanical and zooarchaeological studies at Çadır is the 
high temporal resolution that has enabled the identification of multiple short changes in the floral 
and faunal assemblages. While not all excavations have such fine temporal control, it is still 
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possible to compare general patterns in plant and animal use from Çadır to other LC assemblages 
within Anatolia. Integrating data from multiple sites is essential to understanding regional LC 
patterns especially since there are very few data sources, but difficult because regional data relies 
on data collected by multiple researchers (Grayson 1984; Hastorf and Popper 1988). Depending 
on the research focus of each excavation, sampling strategies, and/or recovery techniques, some 
researchers choose only to report the main economic plant and animal species. Other differences 
include incomparable reported units when some researchers report archaeobotanical counts and 
zooarchaeological number of identified specimens, while others report proportions, presence and 
absence, or simply summarize the data. Additionally, researchers do not always adopt similar 
identification processes (Smith and Munro 2009) resulting in different grouping of cereal 
identifications (Hillman, et al. 1996) or vastly different wild taxa identifications since certain 
researchers show a greater familiarity with some wild taxa over others (Riehl 2014). 
Furthermore, archaeobotanical and zooarchaeological data are not always available from the 
same sites. 
In order to examine plant and animal data within the context of incipient social 
complexity at other Anatolian sites during the second half of the 4th millennium B.C.E. the 
following four criteria were followed to gather data: 
1) Only sites within Anatolia were considered. 
2) Only assemblages that dated to, or partially dated to, the second half of the 4th 
millennium B.C.E. were chosen. 
3) The sites were chosen based in the availability of published archaeobotanical analyses. 
When possible, these analyses were paired with published zooarchaeological data from 
the same site and time period. 
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4) The data had to be published in articles or dissertations so that all scholars have access 
to the data used in the comparison. 
These four criteria identified ten assemblages in Anatolia that divide fairly well into pre-3200 
B.C.E. assemblages, and post-3200 B.C.E. assemblages (Figure 8.1). For sites that have dates 
straddling the climatic shift, the assemblages are assigned to the group that represents the 
majority of the assemblage, e.g. sites that date to 3500–3000 B.C.E. are assigned to pre-3200 
B.C.E. while sites that are dated to 3350–3000 B.C.E. are assigned to post-3200 B.C.E. The data 
from these sites are presented in Appendices B-1 and B-2. 
Sites dating to before 3200 B.C.E. are: Yumuktepe (plants only; the Middle and Late 
Chalcolithic) (Fiorentino, et al. 2014), Hacınebi Tepe (26 samples; Phase A: 4100–3800 B.C.E., 
Phase B1: 3800–3600 B.C.E., and Phase B2: 3600–3300 B.C.E.) (Bigelow 2011), Çayboyu (20 
samples; plants only; 4000–3350 B.C.E.) (Nesbitt, et al. 2017), İkiztepe (10 samples; EBI: 3900–
3400 B.C.E.) (Dönmez 2006; van Zeist 2003), Çamlıbel Tarlası (25 samples; 3590–3470 B.C.E.) 
(Schoop 2015), Korucutepe (1 sample; plants only; 3500–3000 B.C.E.) (van Zeist and Bakker-
Heeres 1975; van Zeist and Bakker-Heeres 1974), and Sos Höyük (1 sample; 3500–3000 B.C.E.) 
(Longford, et al. 2009; Piro 2009). 
Post-3200 B.C.E. sites include: Yarım Höyük (10 samples; 3400–3000 B.C.E.) 
(Rothman, et al. 1998), Kuruçay Höyük (25 samples; levels 6A, 6, and 3: 3350–3000 B.C.E.) 
(Nesbitt 1996; Schoop 2005), and Arslantepe (14 samples; Period VI A 3350–3000 B.C.E.) 
(Balossi Restelli, et al. 2010; Bökönyi 1983). 
Comparing sites from across Anatolia is difficult due to the variation in climate and 
environment across the region, as discussed in Chapter 3. A pan-Anatolian study groups sites 
from a variety of environmental areas together. These differences can be seen in the 
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archaeobotanical record. Simone Riehl (2014) published a study of 35 archaeobotanical 
assemblages spanning the Neolithic through the Middle Bronze Age and found that plant 
assemblages varied strongly between geographic regions and weakly between time periods 
though canonical correspondence analysis. Eastern Anatolian samples clustered together, central, 
western, Aegean, and northern Levantine samples clustered together, and in-between the two 
clusters the southeastern Anatolian and middle Euphrates samples clustered together. Only the 
Pre-Pottery Neolithic (PPN) and the Early Bronze Age assemblages cluster separately from the 
rest of the time periods. 
Despite the primacy that regional climate conditions have on archaeobotanical 
assemblages, this comparative analysis of LC Anatolian assemblages is still useful. The climate 
event that occurred at 3200 B.C.E. was super-regional and affected multiple climate zones in 
Anatolia. Furthermore, the majority of the sites in this comparison come from environmentally 
similar central and eastern Anatolia. Therefore, it will be useful to examine the available data 
from these Anatolian sites to see if there are is a similar regional shift in plant use and 
subsistence strategies as recorded at Çadır.  
 
8.3. Pre-3200 B.C.E. Assemblages 
8.3.1. Mersin-Yumuktepe 
The earliest site in the comparison is Mersin-Yumuktepe (Figure 8.1, Appendix B-1) with 
an unknown number of samples dated to the Middle and Late Chalcolithic (ca. 5250–3000 
B.C.E.) taken from domestic midden contexts (Fiorentino, et al. 2014). The site is located on the 
southern coast of Anatolia which falls in the Mediterranean climate zone (Türkeş, et al. 2009) 
and can be assumed to have a similar archaeobotanical signature as central Anatolian sites based 
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on Riehl’s (2014) study. The most abundant economic crop at Yumuktepe was emmer, followed 
by einkorn, and then barley (Appendix B-1). Lentils and flax were also recovered, and the 
possible presence of chick pea was noted. Unlike at Çadır, quite a few fruits were present in the 
assemblage due to the site’s Mediterranean climate, including Vitis vinifera spp. sylvestris (wild 
grapes), Ficus sp. (figs), Prunus sp. (stone fruit), Olea europaea (olives), and Pistacia sp. A few 
weed species were recorded from the assemblage as well, including: Chenpodiaceae indet., 
Malvaceae indet., Trigonella sp. (steppe weed), small legume indet., Cyperaceae indet. (wetland 
weed), and Lolium c.f. remotum (field weed) (Fiorentino, et al. 2014). This weedy assemblage 
suggests that multiple ecological niches were exploited at Yumuktepe during the Middle and 
Late Chalcolithic periods. 
There are no zooarchaeological studies from Yumuktepe, so only plant use patterns can 
be compared with Çadır’s. The palaeoclimate proxies from Anatolia, as discussed in Chapter 3 
(Table 3.3), around 4000 B.C.E. indicate that the climate was cooler and wetter over most of the 
region. The clear abundance of emmer (n=369) over barley (n=33) follows the hypothesized 
agricultural adaptation for cooler and wetter climates, the ideal wheat growth conditions, since 
the climate could clearly support primarily wheat cultivation. Fiorentino, et al. (2014) argue that 
the early spread of wild grapes into the region confirms this hypothesis since wild grapes grow 
preferentially in humid areas. This cultivation trend is similar to the pre-3200 B.C.E. pattern of 
cultivation at Çadır that focused primarily on hulled wheats and barley without any need to 
supplement the cultivation with other subsistence patterns. The difficulty with the Yumuktepe 
assemblage, however, is that it spans such a large expanse of time, ca. 5250 B.C.E.–3000 B.C.E., 
it is unclear when this pattern is reflecting. There was no discussion of the weeds identified in the 
assemblage, nor any discussion of fuel use patterns. 
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8.3.2. Hacınebi Tepe 
In comparison, 26 archaeobotanical samples from Hacınebi Tepe in southeastern 
Anatolia span the Late Chalcolithic period from ca. 4100 B.C.E. through ca. 3300 B.C.E. (Figure 
8.1, Appendix B-1). The most abundant cereal grown during this entire period was barley, 
probably six-rowed barley, followed by einkorn and emmer in roughly equal proportions, and a 
small amount of free threshing wheat. A large amount of recovered glume bases suggests that 
hulled wheats were an important species (Stein, et al. 1996). Lentils, grass pea, and flax were all 
recovered in small amounts, as were possible fig seeds, Vitis vinifera (grape), Prunus sp. 
(almond), and Pistacia sp. (pistachio) (Stein, et al. 1996). Numerous weed seeds and species 
were identified from a variety of ecological niches (Appendix B-2), the most abundant being the 
field grass Lolium c.f. remotum and a Phleum sp. type grass identified as Graminae 1 (Stein, et 
al. 1996:249). 
As discussed in Chapter 5, the Hacınebi Tepe assemblage provides an interesting case 
study for economic and social organization at the end of the 4th millennium B.C.E. in 
southeastern Anatolia. The settlement pattern of the mound in phase B2, the contact period, 
reflected a division of inhabitants. A local Anatolian culture lived in the southern and western 
areas of the site while in the north areas, a Uruk trading enclave was established where distinctly 
Mesopotamian ceramic styles and personal ornamentation were found suggesting the Uruk 
population had higher status than the local population (Stein 1999a). The archaeobotanical 
analysis, however, did not find any evidence that these two groups were using plants differently 
(Stein, et al. 1996). Both groups seemed to have focused on barley cultivation with a secondary 
focus on wheat cultivation. Naomi Miller (1997) calculated the wild seed to cereal seed ratio, a 
proxy for steppe grazing vs. stubble grazing or foddering, for the entire assemblage and argued 
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that based on the ratio the population at Hacınebi was pasturing their animals during the late 4th 
millennium B.C.E. 
The zooarchaeological evidence from Hacınebi Tepe (Appendix B-2) is much more 
temporally nuanced. The assemblage is divided into three phases, Phase A: 4100–3800 B.C.E., 
Phase B1: 3800–3600 B.C.E., and Phase B2: 3600–3300 B.C.E. Between these three phases, a 
statistically significant shift in the abundance of economic animals is apparent (Bigelow 2011). 
Phase A was characterized by a large dependence on caprine herds composed of roughly equal 
proportions of sheep and goats, followed by a dependence on pigs, and then cattle. Bigelow 
(2011) argues that this domesticate signature indicates that the population during this time were 
pastoralists based on the relative percentages of Bos sp., caprines, Ovis sp., Capra sp., and wild 
species, as well as the material culture from the period. During Phase B1, the use of cattle and 
pigs intensified, as did the percentage of wild fauna, perhaps suggesting a shift away from 
pastoralism towards agriculture. This shift was supported by the evidence for incipient social 
hierarchies in the material culture. Finally, during Phase B2, when Uruk traders and local 
inhabitants interacted at the site, the population of Hacınebi shifted back towards pastoralism, 
with expanded caprine herds. Unlike in Phase A, there was more of a focus on sheep for their 
wool than goats, the latter of which were being exploited for meat (Bigelow 2011). 
Unfortunately, since the archaeobotanical analysis combined samples from multiple phases, it is 
impossible to relate the floral and faunal evidence to each other. 
The zooarchaeological analysis contradicted the hypothesis that the Uruk enclave had a 
separate and higher status than the local populations during the phase B2. Bigelow (2011) argues 
that while the Uruk enclave did seem to shift some animal management practices towards wool 
production, there was not much evidence that the enclave operated as a completely separate 
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entity with completely different provisioning systems, nor were they higher status than the local 
population. Instead, the populations at Hacınebi Tepe seemed to resume mixed animal 
management practices of agriculture and pastoralism systems that combined local traditions from 
Phase A and Phase B1. Notably, Phase A predated the Uruk enclave and was not tied to a central 
hierarchy. 
The archaeobotanical and zooarchaeological assemblages from Çadır and Hacınebi show 
similar trends, but in reality, the two assemblages are quite different because they are separated 
by about 400 years. Both environmental and cultural factors could contribute to this difference. 
Hacınebi is located in southeastern Anatolia in the Continental Mediterranean climate zone, a 
region that is typically more arid than central Anatolia (Türkeş, et al. 2009) and because of this, 
the archaeobotanical assemblages do not cluster with those from central Anatolia (Riehl 2014). 
This increased aridity could be why the much earlier archaeobotanical signature from Hacınebi is 
similar to the later more arid archaeobotanical signature from Çadır. The clearest disconnect 
between the two assemblages is the fact that Hacınebi reverted back to primarily raising caprine 
herds right before 3200 B.C.E. while Çadır was clearly focusing on agriculture at this time. This 
shift to pastoralism at Hacınebi could have been influenced by its more arid environment, but 
also, this focus on sheep was probably more influenced by the fact that at this time Hacınebi was 
an Uruk trading outpost. Hacınebi had a much more direct trading relationship with the Uruk 
system than Çadır ever did, so it is probably that in the last phase of occupation Hacınebi’s 
subsistence patterns were focused on fitting into the Uruk system’s economy rather than 
necessarily adapting to the local environment. What these similar assemblages do illustrate is 
that the adaptation the population at Çadır chose to employ to respond to shifting environmental 
conditions in the 4th millennium B.C.E. were common strategies throughout the region. 
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8.3.3. Çayboyu 
The assemblage of 20 samples from Çayboyu in eastern Anatolia is dated to a similar 
period as Hacınebi Tepe, 4000–3350 B.C.E. (Nesbitt, et al. 2017). Out of all the comparable 
sites, Çayboyu has yielded the largest assemblage with 25,208 L processed soil for 20 samples 
(Figure 8.1, Appendix B-1). The assemblage from Çayboyu contained similar amounts of two-
row barley and emmer that Nesbitt, et al. (2017) argues were grown as separate crops with 
einkorn as an admixture to emmer. There were small amounts of free threshing wheat recovered 
as well, but whether or not they were also an admixture or a separate crop is unknown (Nesbitt, 
et al. 2017). The rest of the economic species found at Çayboyu are have noticeably lower counts 
than the cereals. Lentils and flax were found with the highest non-cereal abundances, followed 
by peas, bitter vetch, pistachios, Prunus sp., and wild grapes. There is no published record of 
weed seeds or faunal material. 
The cultivation of both emmer and two-row barley with smaller amounts of einkorn and 
free threshing wheat at Çayboyu is very similar to the cultivation pattern recorded at Çadır, 
although the non-cereal economic species are relatively more abundant at Çadır than at Çayboyu. 
Despite Çayboyu’s location in eastern Anatolia, a region that receives more precipitation than 
central Anatolia and seemed to have been in a climatic optimum during the LC based on the 
varve evidence from Lake Van, Nesbitt, et al. (2017) argue that animals were not foddered at 
Çayboyu. This argument, however, is primarily based on the fact that the barley recovered from 
Çayboyu was two-rowed barley, a species that Nesbitt, et al. (2017) believe is unsuitable for 
fodder since it is not as high yield as six-row barley. Basing the evidence for foddering solely on 
the presence or absence of six rowed barley is flawed, however, since Jones (1998) demonstrates 
with ethnobotanical evidence that barley can be consumed by humans or animals depending on 
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need with no disruption to cultivation, harvest, or storage practices which is why changes in 
weedy assemblages are better indices of shifting plant and animal management systems. 
8.3.4. İkiztepe 
The 10 sample assemblage (labeled as the EBI samples) from İkiztepe is dated to 3900–
3400 B.C.E. which makes it temporally comparable to the assemblage from Hacınebi Tepe and 
Çayboyu (Figure 8.1, Appendix B-1) (Dönmez 2006). The most abundance cereal in the İkiztepe 
assemblage was emmer (n=574). A large amount of glume bases, with relatively very small 
amounts of einkorn (n=80) and barley (n=89) were also recovered (Appendix B-1) (van Zeist 
2003). Bitter vetch was the most abundant legume recovered, while lentils and peas were also 
present but in smaller amounts. A large number of fig seeds were recovered, as were wild grape 
seeds (van Zeist 2003). Quite a few weeds were identified in the assemblage originating from 
zones defined by van Zeist as: arable field weeds, garden weeds, waste area weeds, and off-site 
weeds (detailed in Appendix B-1 and Chapter 4). Dung fuel pellets, as well as the wide range of 
weeds, suggests that dung fuel was burnt along with wood (van Zeist 2003) A very preliminary 
zooarchaeological study was conducted, but it was not large enough to record in Appendix B-2. 
Only 10 fragments from domesticates were analyzed which is not large enough to discuss animal 
use patterns. In general, the presence of cattle, sheep, and pig bone fragments at İkiztepe fits the 
general pattern of LC animal management in Anatolia (Tekkaya and Payne 1988).  
The abundance of emmer and the relative lack of barley match expectations of how 
farmers would adapt their cultivation patterns to a humid and cool climate. In a humid and cool 
climate there would have been less of a need to grow barley as a buffer for cereal yields since 
these are the ideal conditions for wheat cultivation. The evidence that the climate of İkiztepe in 
early and middle 4th millennium B.C.E. was wetter than at Çadır is supported in a variety of 
325 
 
ways. As discussed in Chapter 3, the climate of the Black Sea region is temperate and rainy 
while central Anatolia has much more temperature variation and less precipitation (Türkeş, et al. 
2009). Furthermore, when van Zeist (2003) compared the Early Bronze Age archaeobotanical 
assemblage from İkiztepe to three EBA archaeobotanical assemblages from Syria, he found that 
the assemblages differed the most between the type of fruits, nuts, and weeds present in all the 
assemblages due to the wet, humid, and temperate climate around the Black Sea. In fact, van 
Zeist (2003) argued that the İkiztepe assemblage was most similar to temperate southeastern 
European assemblages, not SW Asian assemblages.  
8.3.5. Çamlıbel Tarlası 
Çamlıbel Tarlası is located in north central Anatolia and shares a similar environment to 
that of Çadır. The analysis of 25 archaeobotanical samples (Figure 8.1, Appendix B-1), dated to 
3590–3470 B.C.E. (Schoop 2015), revealed similar abundances of einkorn, emmer, and barley, 
but documented very few free threshing wheat remains (Papadopoulou and Bogaard 2011). The 
amount of glumes bases recovered indicates that hulled wheats were an important economic 
species. Bitter vetch was the most abundant legume in the assemblage, while lentils were the 
second most abundant, and grass peas and possible chick peas were present in small numbers 
(Papadopoulou and Bogaard 2011). A small amount of flax was also recovered, but no fruit or 
nuts were found (Papadopoulou and Bogaard 2011). Quite a few weeds were identified in the 
assemblage, with the most abundant being Lolium c.f. remotum, a large field grass weed. Other 
abundant weeds included: Bromus sp., a large field weed associated with winnowing debris, 
Gypsophila sp. (steppe weed), Caryophylaceae indet. (non-diagnostic), Heliotropium sp. (non-
diagnostic), Buglossoides arvensis (non-diagnostic), Thymeaeaceae indet. (non-diagnostic), and 
Asperula arvensis (field weed). 
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A preliminary study of zooarchaeological remains at Çamlıbel by Bartosiewicz and Gillis 
(2011) found that cattle made up 40% of the assemblage, followed by pigs at 33%, then caprines 
at about 20% with very few wild species, the most abundant of which was hare (Appendix B-2). 
Çamlıbel is the only LC assemblage in Anatolia with such a large proportion of Sus sp. remains 
(Bartosiewicz and Gillis 2011; Steadman, et al. 2017). 
The evidence from Çamlıbel Tarlası is very comparable to the Çadır. Papadopoulou and 
Bogaard (2011) analyzed the wild seed assemblage and determined it reflected mainly long-lived 
arable habitats. There was no discussion of animal provisioning at Çamlıbel, but Papadopoulou 
and Bogaard (2011) argue that Lolium sp. rich, crop poor samples from ÇBT I ash deposits 
represent dung fuel use, suggesting that Lolium sp., the larger, field weed variety, was consumed 
by animals at this time. Considering that Çamlıbel dates to 3590–3470 B.C.E., this interpretation 
fits with the pre-3200 B.C.E. evidence from Çadır. During this time at Çadır, larger grass species 
were associated with dung fuel samples as well, suggesting animal provisioning came from 
stubble grazing, fallow field grazing, or foddering. The zooarchaeological record from Çamlıbel 
also fits with the pre-3200 B.C.E. zooarchaeological trends at Çadır. Both assemblages were 
composed primarily of cattle and pigs, species not associated with pastoralism during the LC, 
although Çamlıbel had twice as many pigs in their assemblage than Çadır’s. This suggests that 
the population at both sites used similar subsistence adaptations during the middle of the 4th 
millennium B.C.E. 
8.3.6. Korucutepe and Sos Höyük 
The final two pre-3200 B.C.E. assemblages from eastern Anatolia, Korucutepe (van Zeist 
and Bakker-Heeres 1975) and Sos Höyük (Longford, et al. 2009), are the smallest assemblages 
in the group, composed of one sample each, and both date to 3500–3000 B.C.E. (Figure 8.1, 
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Appendix B-1). Neither sample can be considered representative, but since very few Anatolian 
LC archaeobotanical studies exist, they are included in the comparison. The most abundant 
economic species in the Korucutepe sample was flax, followed by barley, and a small amount of 
emmer. The presence of chick peas was noted but not quantified (van Zeist and Bakker-Heeres 
1975). At Sos Höyük, the most abundant species was free threshing wheat, an unusual find 
considering that a variety of wheat was present at the other sites in trace amounts. Longford, et 
al. (2009) argues that this difference is due to the fact that Sos was a part of the Kura-Araxes or 
Early Transcaucasian cultural complex (ETC). It is hypothesized that the Kura-Araxes culture 
shifted to the use of free threshing wheat earlier than other cultural complexes because genetic 
evidence suggests that Triticum aestivum was first domesticated in the Caucasus (Dvorak, et al. 
1998). Other economic species present at Sos included barley and a small number of large sized 
grass weeds (Appendix B-1). 
The zooarchaeological analysis (Appendix B-2) conducted at Sos Höyük found that most 
of the assemblage was composed of caprines, primarily sheep (Piro 2009). Cattle was the second 
most abundant taxa, followed by wild taxa (Piro 2009). Only a few pigs were recovered (Piro 
2009). Piro (2009) argues that caprine herd management focused on herd security by 
slaughtering males under two years old to secure resources for adult females (Piro 2009). 
Overall, the zooarchaeological remains suggest that Sos was occupied year round, although it is 
unclear if the entire population primarily stayed at Sos, or if the site was occupied at times by 
just a small portion of the population (Piro 2009). 
Korucutepe and Sos Höyük are both close to Lake Van in eastern Anatolia, and therefore 
experienced a much more humid climate than central Anatolia during the LC. While neither 
Korucutepe nor Sos Höyük’s published archaeobotanical remains are large enough to indicate 
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routine plant use, Piro’s (2009) zooarchaeological analysis suggests that the population at Sos 
adopted an animal management style that is usually associated with arid climate conditions 
despite having a fairly humid climate during the LC. This deviation from expectations could be 
related to the fact that Sos was a part of the ETC. Therefore, for this assemblage subsistence 
patterns might have been shaped more by cultural factors than environmental factors. The ETC 
has traditionally been defined as a culture of nomadic and transhumant caprine pastoralists, 
although the direct evidence for nomadism and transhumance is limited, and zooarchaeological 
evidence suggests that populations in eastern Anatolia relied more heavily on cattle than the 
more mobile caprines during the LC (Hammer and Arbuckle 2017). 
 
8.4. Post-3200 B.C.E. Assemblages 
8.4.1. Yarım Höyük 
The earliest post-3200 B.C.E. assemblage is represented by 10 samples from Yarım 
Höyük in southeastern Anatolia (Figure 8.1, Appendix B-1). The preservation at Yarım Höyük 
was very poor, so the archaeobotanical assemblage is quite small and cannot be assumed to 
accurately represent meaningful plant use patterns (Appendix B-1). Emmer and barley were 
recovered with the same relative abundance, although wheat spikelet forks were identified, 
suggesting hulled wheat as an important economic crop (Rothman, et al. 1998). Lens sp. was the 
only other economic species recovered (Rothman, et al. 1998). A few weeds were identified as 
well, primarily Glaucium sp. (field weed) and a few large Lolium sp. seeds (field weed) 
(Rothman, et al. 1998). Because of the poor preservation conditions, very few bone fragments 
were also recovered from Yarım Höyük to document animal use patterns (Appendix B-2). The 
fragments provided evidence for cattle, caprines, pigs, and horses at the site. More caprine and 
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cattle fragments were recovered than pigs, cattle, or wild taxa, but the incredibly small nature of 
the assemblage suggests that this assemblage too small to reflect accurate animal management 
(Rothman, et al. 1998). Unfortunately, the small size of both the archaeobotanical and 
zooarchaeological assemblages make it difficult to be certain about any interpretations since the 
assemblages are not representative. 
8.4.2. Kuruçay 
The archaeobotanical assemblage from Kuruçay in central Anatolia was composed of 25 
samples (Figure 8.1, Appendix B-1) dated from 3375 B.C.E. to 3100 B.C.E. (Schoop 2005) from 
levels 6A, 6, and 3 (Nesbitt 1996). The archaeobotanical report provides symbols for relative 
abundance (representing few, many, etc.), not counts, and the majority of the samples were 
caches, so it is difficult to determine numerical relative abundance of the identified species 
(Nesbitt 1996). Based on the symbols, it appears that six-row barley was the most abundant 
economic species, followed by emmer, lentils, and flax each of which had similar relative 
abundances (Nesbitt 1996:90). Smaller amounts of einkorn, free threshing wheat, pea, and grass 
pea (Lathyrus sativus), and terebinth nut (Pistacia terebinthus/atlantica) were recovered, with 
trace amounts of chick peas found in two samples (Nesbitt 1996:90). Neither data on weeds nor 
the zooarchaeological assemblage were published. 
Based on the assumed relative abundances, it seems as though the amount of and 
distribution the economic species from Kuruçay were similar to the those in the post-3200 
B.C.E. Çadır assemblages. The abundance of barley could indicate that cereal cultivation was 
more reliant on the heartier barley as a food and/or fodder crop during a period of increased 
aridity. It is likely that Kuruçay experienced a period of increased aridity at the end of the 4th 
millennium B.C.E. since it is very close to the lake Gölhisar Gölü (Figure 3.1 and Table 3.3), 
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where the δ18O and δ13C values from lake sediments indicate that a period of aridity began 
around 3200 B.C.E. (Eastwood, et al. 2007).  
8.4.3. Arslantepe 
The final assemblage in this comparison contains 14 samples from Arslantepe in eastern 
Anatolia dated to Period VI A 3350–3000 B.C.E. (Balossi Restelli, et al. 2010). The most 
relatively abundant cereal was 6-rowed barley, followed by emmer and then einkorn, with a 
small amount of free threshing wheat (Figure 8.1, Appendix B-1). Lentils were by far the most 
abundant legume, although there were trace amounts of bitter vetch and grass pea recovered as 
well. Both wild and domesticated grape were identified, as well as a couple Prunus sp. endocarps 
(Balossi Restelli, et al. 2010). The only identified weeds were a couple seeds of c.f. Triticum 
boeoticum (wild einkorn) (Balossi Restelli, et al. 2010). 
The zooarchaeological analysis by Bökönyi (1983) found that most of the assemblage 
during Period VI A was composed of caprines (82.08%), with a focus on goats, followed by 
cattle (16.96%) (Appendix B-2). Quite a few wild species were identified as well, including large 
numbers of Capreolus capreolus (roe deer) and Bos primigenius (auroch) remains, as well as the 
remains from Sus scrofa (wild pig), Urusu arctos (brown bear), Dama sp. (deer), and wild sheep 
and goats (Appendix B-2). Bökönyi (1983) argues that animal husbandry provided most of the 
food for the inhabitants of Arslantepe, although hunting still contributed to about 11% of the 
assemblage. Furthermore, the caprine population was managed to maximize meat and possibly 
hair production by culling sub-adults and adults (Bökönyi 1983). 
The floral and faunal assemblages from Arslantepe seem similar to the post-3200 B.C.E. 
Çadır assemblages with barley as the most abundant and ubiquitous cereal, with substantial 
evidence for hulled wheats as well, and the animal management strategy focusing on caprines, 
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mainly goats, and their hides or hair. This is unexpected because Arslantepe is situated in the 
same climate zone as Lake Van, an area that was not affected, or affected less, by the rapid 
aridification at the end of the 4th millennium B.C.E. Therefore, it is possible that the subsistence 
adaptions found at Arslantepe during Period VI A are less a reflection of adaptation to the 
environment and more a cultural adaptation. 
As discussed in Chapter 5, the population at Arslantepe had ties to both the Uruk system 
and the ETC which could explain the importance of both caprine and cattle husbandry at the site. 
Pastoralism and the trade of caprine hides and wool were important and widespread subsistence 
practices in both systems (Hammer and Arbuckle 2017; McCorriston 1997) and ETC pastoralism 
seems to have relied heavily on cattle (Hammer and Arbuckle 2017). The dual abundance of six-
row barley and caprines in Period VI A led Balossi Restelli, et al. (2010) to argue that the 
animals were being foddered. This argument was based solely on the view that six-row barley is 
a high yield grain most suitable for foddering, unlike two-row barley. As discussed above with 
the evidence from Çayboyu, barley is a versatile species and it is dangerous to assume its use as 
a food or fodder without supporting evidence, especially without a thorough analysis of the weed 
assemblage. As the archaeobotanical analysis of Çadır has shown, often evidence for foddering 
or grazing is much more apparent in the weed assemblage than in the crop assemblage. In the 
future, SEM work could assess whether plant remains were partially digested, indicating dung, or 
not (Valamoti 2013). 
Balossi Restelli, et al. (2010) argue as well that the presence of six row barley in Period 
VI A suggests the presence a centralized agricultural institution. This argument is based on the 
work by Hillman (1973) and Harlan (1968) that observed that modern six-row barley is irrigated. 
Balossi Restelli, et al. (2010) hypothesized that six-rowed barley needs irrigation, therefore the 
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presence of the species at Period VI A Arslantepe indicates that an irrigation system was present 
and this need for an irrigation system would have created a centralized agricultural system. This 
hypothesis fits the material and architectural assemblages that indicate a high level of 
administration and centralization at the site (Frangipane 2010a; Frangipane 2012). In Period VI 
B2 dated to the beginning of the 3rd millennium B.C.E., when the barley variety shifted to two-
row barley that does not need irrigation in modern agriculture (Hillman 1973), the material and 
architectural assemblages at Arslantepe suggested a collapse of the centralized agricultural 
system (Balossi Restelli, et al. 2010). Balossi Restelli, et al. (2010) used this shift from six-row 
to two-row barley to support the argument for a collapsing centralized government since the 
irrigation system was no longer necessary, or assumed present, in the later period. 
I believe this argument for irrigation is relatively unsupported since it is dangerous to 
assume the presence of irrigation based solely on modern observations without any external 
evidence to support the claim. At the very least, there should be other archaeological indices of 
irrigation like architecture or environmental modifications that allow for irrigation, or a study of 
off-site land use. It would be beneficial to have a thorough discussion of palaeoclimate during 
this period, as well, to determine whether or not irrigation would have been necessary. 
Furthermore, if a system of irrigation did exist at Arslantepe during the end of the 4th 
millennium, it would be more of indicator of social complexity than a response to shifting 
environmental conditions. 
In general, the archaeobotanical and zooarchaeological evidence from Arslantepe 
provides interesting preliminary data about plant and animal use patterns at the end of LC, but 
further study is needed. Arslantepe is one of the most complex sites in Anatolia at the end of the 
4th millennium B.C.E. and without more in-depth floral and faunal analyses, it is very difficult to 
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tease apart the influence of the environment and the culture on subsistence strategies during this 
period. Until these larger studies are completed at Arslantepe, it is difficult to understand how 
these subsistence strategies relate to subsistence strategies adopted at Çadır. 
 
8.5. Discussion and Future Research 
The archaeobotanical and zooarchaeological assemblages from Yumuktepe, Hacınebi 
Tepe, Çayboyu, İkiztepe, Çamlıbel Tarlası, Korucutepe and Sos Höyük, Yarım Höyük, Kuruçay 
Höyük, and Arslantepe (Figure 8.1) were compared to the same assemblages from Çadır in order 
to understand the regional relationship between climate and adopted subsistence strategies. In 
general, this regional comparison does support the argument that archaeobotanical assemblages 
reflect adaptations to climate and environmental factors more clearly than cultural factors, and 
that before 3200 B.C.E. most LC sites were focused on agricultural strategies, e.g. cultivation 
focused plant use and animal management profiles that have larger percentages of cattle and 
pigs. The evidence for a widespread shift to agropastoralist subsistence patterns after 3200 
B.C.E. is suggested, but much less certain due to the much smaller sample size and the lack of 
in-depth weed assemblage analysis. 
Five out of seven representative archaeobotanical assemblages in the study: Yumuktepe, 
Hacınebi Tepe, İkiztepe, Çamlıbel Tarlası, and Kuruçay Höyük, match the expected plant use 
patterns based on hypotheses formed from environmental data. In short, this hypothesis suggests 
that farmers in wet, humid climates will focus on wheat cultivation, foddering animals, and have 
more water dependent animals like cattle and pigs while farmers in dry, arid climates will focus 
on barley cultivation, grazing animals, and raise caprines primarily. At Çadır, palaeoclimate 
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evidence suggests that the period before 3200 B.C.E was wetter and more humid while the 
climate after 3200 B.C.E. was more dry and arid. 
Yumuktepe’s assemblage dated to the Middle Chalcolithic and early LC, periods that 
palaeoclimate data suggests experienced more humid conditions than the period 3500–3000 
B.C.E. at Çadır (Eastwood, et al. 2007; Fontugne, et al. 1999; Kuzucuoğlu, et al. 2011). During 
this more humid period, cultivation at Yumuktepe primarily focused on growing emmer, a more 
water dependent cereal than barley. At Hacınebi Tepe, located in a more arid region, the farmers 
primarily grew drought resistant barley. At İkiztepe, located on the very humid Black Sea Coast, 
cultivation also focused on emmer. The subsistence patterns, both floral and faunal at Çamlıbel 
Tarlası, a central Anatolian site dating to pre-3200 B.C.E., are similar to the pre-3200 B.C.E. 
subsistence patterns at Çadır. Similarly, the post-3200 B.C.E. archaeobotanical assemblage from 
Kuruçay in central Anatolia that indicates a slight preference for barley when the climate became 
more arid, reflects similar adaptations as the post-3200 B.C.E. assemblage at Çadır. Only 
Çayboyu and Arslantepe seem to reflect different subsistence strategies than expected due to the 
palaeoclimate and climate data, possibly due to their close association with the Kura-Araxes or 
ETC network. Overall, this evidence supports the argument that in general archaeobotanical 
assemblages reflect climate conditions and it supports the shifting plant use patterns at Çadır. 
It is also clear that the adaptations in animal management and subsistence strategies the 
inhabitants of Çadır chose to use between 3500–3000 B.C.E. were common, well-known, and 
often used adaptations to the climate and environment. Hacınebi’s zooarchaeological assemblage 
shows a very similar pattern of shifts between pastoralism, agriculture, and agropastoralism as 
Çadır’s assemblage, but Hacınebi’s phases pre-dates Çadır’s by about 400 years. When weed 
data is analyzed, grazing is associated with the more arid Hacınebi and foddering is associated 
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with the slightly more humid Çamlıbel. Unfortunately, it is very difficult to rigorously test the 
arguments that Çadır’s farmers adapted an agricultural pattern focused on cereal, legume, and 
flax cultivation, foddering, and primarily pig and cattle management when the climate was 
wetter and more humid, and when the climate became drier and more arid, the farmers continued 
to cultivate cereals, legumes, and flax, but shifted to grazing and a much larger focus on caprines 
on a regional level. This difficulty is mainly because very few weed seed assemblages have been 
identified, quantified, and published for LC Anatolia. As this study illustrates, subtle differences 
in the weed assemblages between sites and phases can be instrumental in understanding shifts in 
subsistence practices and plant use. 
One of the reasons why archaeobotany has not been addressing small but meaningful 
shifts in plant use is that researchers historically placed emphasis on crop rather than weed 
assemblages, although van Zeist (2003), Miller (2010b), Papadopoulou and Bogaard (2011), and 
Rosenzweig (2016) are notable exceptions. Cereals have often been given the most attention in 
the archaeobotanical literature due to their importance as a subsistence and economic crop, but 
they tend to exhibit the least amount of variation between assemblages. It is clear from this 
regional discussion that cereal cultivation is the most consistent element of plant use across sites 
and the presence of legumes and other economic can vary, but not substantially. Regrettably, 
weeds are often the taxa most commonly overlooked in archaeobotanical studies which 
contributes to the paucity of archaeobotanical studies that address shifts in plant use in response 
to environmental and cultural changes.  
In terms of future analyses, the shift in environmental conditions at Çadır can also be 
explored through stable isotope analysis. Carbon isotope discrimination occurs in wheat and 
barley grains as a function of water use efficiency, the ratio of dry matter gained to water lost 
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(Araus and Buxo 1993; Araus, et al. 1997; Araus, et al. 2007). Plants with a high water use 
efficiency, a trait associated with water stressed environments, discriminate less against the 
heavy 13C isotope (Farquhar, et al. 1989). The rapid increase in aridity around 3200 B.C.E. 
would have created an environment of increased water stress in the post-3200 B.C.E. samples at 
Çadır, an effect that can be tested with carbon isotope analysis. This line on inquiry would also 
help confirm the hypothesis that plant use was primarily dictated by environmental conditions. 
Archaeobotanical analyses also need to address the question of sample origin more 
carefully. Samples composed of crop processing products and by-products can answer questions 
on labor organization and cultivation practices. Samples composed of fuel remains can answer 
questions on fuel provisioning and environmental conditions, and if the fuel remains originate 
from dung, animal management practices. All of these lines of inquiry can be studied over time 
or space to examine the subtle shifts in archaeobotanical assemblages, but these questions are 
difficult to address without first clearly determining the origin of the sample, which at the 
moment is very difficult. A new approach, adopted from geoarchaeology, is being developed by 
Smith, et al. (submitted 2018) to analyze archaeobotanical samples for the presence of dung 
spherulites, crystalized calcium carbonate masses formed in the gut of ruminants (Canti 1999). 
By tracing the presence and relative abundance of dung spherulites in samples across an 
assemblage, the extent of the use of dung fuel remnants can become apparent. Considering that 
many of my results rely on the assumption that my samples originated as dung fuel, this test can 
provide my results with increased certainty, or provide new avenues to explore. 
The archaeobotanical research on the LC at Çadır can also be expanded. Due to 
bureaucratic reasons, I was unable to analyze samples from the Upper Town. Including the 
Upper Town to the LC analysis would provide another comparable, but distinct, domestic space 
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that spanned 3500–3000 B.C.E. Such an analysis would support or challenge the temporal shift 
documented in this assemblage. Earlier LC assemblages from the Agglutinated phase (3800–
3600 B.C.E.) would be able to provide important information on plant use leading up to the 
Burnt House and Omphalos Building Phase. They could support the argument of increasing 
centralization during that period or illuminate other plant use activities that the Çadır population 
adopted during the LC. 
Finally, similar archaeobotanical analyses focused on highlighting the flexible plant use 
strategies Çadır’s populations employed over the entire occupation span should be undertaken. 
Such a meticulously dated and intensively sampled dataset should not be wasted. A 
comprehensive study of Early Bronze Age plant use can contribute to the multiple Early Bronze 
Age studies around Anatolia. A study of Middle and Late Bronze Age plant use can complement 
floral and faunal analyses of Hittite assemblages at the central plateau sites Hattuşa, Kamankale, 
and Uşaklı. A focus on plant use shifts throughout the Iron Age will provide an important 
counterpart to the archaeobotanical analysis from the neighboring site Kerkenes. Lastly, an 
archaeobotanical study of the Byzantine assemblage can add important plant use information to 
the growing research on how Byzantine populations used and adapted to their environments. 
 
8.6. Conclusion 
This research highlighted shifts in plant use and animal management over a relatively 
short period of time at Çadır Höyük in central Anatolia between 3500–3000 B.C.E. Before 3200 
B.C.E., agriculture at Çadır focused on cereal cultivation, primarily hulled wheats like emmer, 
and barley, with a secondary focus on lentils, bitter vetch, and flax. The animal management had 
an increasing focus on cattle and pigs with a decreasing focus on caprines and other taxa. Animal 
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provisioning was most likely through foddering. Around 3200 B.C.E., the climate began to 
become drier and warmer. Plant use patterns were the first behaviors to shift. The abundance and 
ubiquity of cereal, legume, and flax cultivation remained consistent, but there is evidence from 
the dung fuel remains that animal provisioning shifted away from foddering and towards grazing. 
The faunal assemblage indicates that there was a massive shift towards caprines at the cost of 
cattle, pigs, and other taxa around 3000 B.C.E. It is clear that these floral and faunal use patterns 
shifted over time in response to primarily environmental changes without weakening the overall 
organization of the settlements. In fact, the ability of the population at Çadır to fairly easily shift 
subsistence strategies to adapt to new conditions is one of the key reasons the site remained 
populated from the 5th millennium B.C.E. through 1500 C.E. 
The evidence of this flexibility is the most important trait that archaeobotanical and 
zooarchaeological assemblages can bring to discussions on incipient social complexity in 
Anatolia. Theoretically, it is understood that the process of social complexity was not a linear 
progression from egalitarian communities to state level empires, but actual archaeological 
analyses often fail to show all the myriad adaptations and choices populations made throughout 
time. This disconnect between theory and practice is not due to lack of evidence, but it is due to 
issues of temporal scale. It is unusual to have archaeological assemblages that contain multiple 
securely dated phases in a 500-year period. However, it is important to find more opportunities 
to excavate and analyze sites like Çadır.  
Archaeobotany has the potential to reflect adaptations to environmental change and can 
be used as a tool to discuss social complexity when a more fine-scaled study is undertaken where 
all taxa are analyzed from a single site. Otherwise, archaeobotanists will miss crucial and subtle 
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shifts in plant use that highlight the relationship between plants, people, social complexity, and 
culture.  
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8.7. Figures 
 
Figure 8.1: Late Chalcolithic sites that can be used as comparanda to the archaeobotanical and 
zooarchaeological assemblages at Çadır Höyük. 
Base map provided courtesy of Alexia Smith. 
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Appendix A-1: Context Descriptions for Çadır Höyük Samples 
This section presents contextual descriptions for each sample analyzed. The following 
information is included: 
 
FCN: The unique Field Catalogue Number assigned to the sample. This number is 
also used as the archaeobotanical sample number. 
Trench: The trench from which the sample was collected. 
Locus/Feature: The locus or feature from which the sample was collected. 
Bags: The bag numbers associated with the sample 
Year Excavated: The year the sample was excavated. 
Context: A brief summary of the context of the sample based on the excavator’s notes.  
Phase: The archaeological phase of the sample based on the universal phasing 
conducted by Sharon Steadman. 
Stored: The location of the stored sample, University of Connecticut, Storrs, CT or 
Peyniryemez, Turkey. 
 
Entries are ordered sequentially by FCN. The contexts have been summarized based on 
excavator’s notes in their field-books, locus, and feature sheets. 
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FCN: 2227 
Trench: LSS 5 
Locus/Feature: F26  
Bags: 236 
Year Excavated: 1999 
Context: Hearth. Extended into the northern 
baulk and bordered on the east and west by 
large stones. 
Phase: B.1–2 
Stored: University of Connecticut 
 
 
FCN: 3332 
Trench: LSS 5 
Locus/Feature: F51 
Bags: 559 
Year Excavated: 2000 
Context: Ashy layer first thought to be a pit 
but found not to be in L72 
Phase: B.1–2 
Stored: University of Connecticut 
 
 
FCN: 3362 
Trench: LSS 4 
Locus/Feature: F41 
Bags: 459 
Year Excavated: 2000 
Context: Exposed, exterior surface with 
dark and white layers. It was not associated 
with anything 
Phase: B.4? 
Stored: University of Connecticut 
 
 
 
 
 
 
 
 
 
 
FCN: 3331 
Trench: LSS 5 
Locus/Feature: F50/L73 
Bags: 558 
Year Excavated: 2000 
Context: Pit fill that could have been a 
hearth. There were traces of burning inside 
the pit. A whole vessel (a plate?) and two 
rims were found in the pit/hearth. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 3345 
Trench: LSS 5 
Locus/Feature: F53/L75 
Bags: 572 
Year Excavated: 2000 
Context: Pit inside FCN 3331 F50/L73. 
Evidence for burnt organic material in the 
pit based on the dark color of the soil. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 3557 
Trench: LSS 5 
Locus/Feature: F53/L75 
Bags: 633 
Year Excavated: 2000 
Context: Pit inside FCN 3331 F50/L73. 
Evidence for burnt organic material in the 
pit based on the dark color of the soil. 
Phase: B.1–2 
Stored: University of Connecticut 
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FCN: 3576 
Trench: LSS 5 
Locus/Feature: L75 
Bags: 652 
Year Excavated: 2000 
Context: Pit inside FCN 3331 F50/L73. 
Evidence for burnt organic material in the 
pit based on the dark color of the soil. 
Phase: B.1–2 
Stored: University of Connecticut 
 
 
FCN: 3588 
Trench: LSS 5 
Locus/Feature: L73 
Bags: 664 
Year Excavated: 2000 
Context: Pit fill that could have been a 
hearth. There were traces of burning inside 
the pit. A whole vessel (a plate?) and two 
rims were found in the pit/hearth. 
Phase: B.1–2 
Stored: University of Connecticut 
 
 
FCN: 3590 
Trench: LSS 5 
Locus/Feature: L73 
Bags: 666 
Year Excavated: 2000 
Context: Pit fill that could have been a 
hearth. There were traces of burning inside 
the pit. A whole vessel (a plate?) and two 
rims were found in the pit/hearth. 
Phase: B.1–2 
Stored: University of Connecticut 
 
 
 
 
 
 
 
FCN: 3580 
Trench: LSS 5 
Locus/Feature: F50/L73 
Bags: 558 
Year Excavated: 2000 
Context: Pit fill that could have been a 
hearth. There were traces of burning inside 
the pit. A whole vessel (a plate?) and two 
rims were found in the pit/hearth. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 3589 
Trench: LSS 5 
Locus/Feature: L73 
Bags: 664 
Year Excavated: 2000 
Context: Pit fill that could have been a 
hearth. There were traces of burning inside 
the pit. A whole vessel (a plate?) and two 
rims were found in the pit/hearth. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 3591 
Trench: LSS 5 
Locus/Feature: F55 
Bags: 667 
Year Excavated: 2000 
Context: Plaster floor or a collapsed plaster 
wall. The flot sample consisted of gray soil 
with small limestone balls. 
Phase: B.2 
Stored: University of Connecticut 
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FCN: 3710 
Trench: LSS 5 
Locus/Feature: L79 
Bags: 735 
Year Excavated: 2000 
Context: Soil from F57, a pit in the northern 
part of the trench, contiguous with L77. The 
soil was very fine, ashy, loose, gray, with 
some pottery (some with red ochre), bones, 
flint, part of a hearth, and pieces of charcoal. 
Phase: B? 
Stored: University of Connecticut 
 
FCN: 3724 
Trench: LSS 5 
Locus/Feature: L49 
Bags: 749 
Year Excavated: 2000 
Context: oil of F59, a small pit (width 77 
cm/6 cm deep) where one complete fruit 
stand was found. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 3773 
Trench: LSS 5 
Locus/Feature: L91 
Year Excavated: 2000 
Bags: 848 
Context: Fill of F70, a large, shallow pit 
(2.43 m wide) contiguous with F50. Soil 
was gray but hard to pick. Worked fire 
treated flint found near edge. 
Phase: B.2 
Stored: University of Connecticut 
 
 
 
 
 
 
 
 
FCN: 3711 
Trench: LSS 5 
Locus/Feature: L79 
Bags: 736 
Year Excavated: 2000 
Context: Soil from F57, a pit in the northern 
part of the trench, contiguous with L77. The 
soil was very fine, ashy, loose, gray, with 
some pottery (some with red ochre), bones, 
flint, part of a hearth, and pieces of charcoal. 
Phase: B? 
Stored: University of Connecticut 
 
FCN: 3758 
Trench: LSS 5 
Locus/Feature: F55 
Bags: 833 
Year Excavated: 2000 
Context: Plaster floor or a collapsed plaster 
wall. The flot sample consisted of gray soil 
with small limestone balls. 
Phase: B.2 
Stored: University of Connecticut 
 
FCN: 3963 
Trench: LSS 5 
Locus/Feature: F73 
Bags: 879 
Year Excavated: 2001 
Context: Soil from inside an oven/kiln. 
Inside the kiln were smashed pottery and 
wood supports. 
Phase: B.1–3 
Stored: University of Connecticut 
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FCN: 4080 
Trench: LSS 4 
Locus/Feature: F54 
Bags: 564, 565, 580, 581, 582  
Year Excavated: 2001 
Context: Plaster roof of the Omphalos 
Building. Some wood and pottery from the 
Omphalos Building was excavated with it. 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4264 
Trench: LSS 5 
Locus/Feature: L74c 
Bags: 921 
Year Excavated: 2001 
Context: Soil around a hearth filled with 
pottery and wood logs. 
Phase: B.1–2 
Stored: University of Connecticut 
 
 
 
 
FCN: 4583 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 696, 691, 671 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 0.0 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4585 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 673, 737 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 1.0 
Phase: B.2–3 
Stored: University of Connecticut 
FCN: 4259 
Trench: LSS 5 
Locus/Feature: L74 
Bags: 916 
Year Excavated: 2001 
Context: Burned mudbrick and plaster floor 
of room. Areas was divided into three areas, 
this is from zone b, the burnt mudbrick area. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 4467 
Trench: LSS 5 
Locus/Feature: L95 
Bags: 973 
Year Excavated: 2001 
Context: Soil in pit F76 cut into L94, a 
continuation of L74. Soil was ashy, loose, 
and light gray with greasy soil at the bottom. 
Red pottery and a metal pit were found in 
the pit. 
Phase: B.1–2 
Stored: University of Connecticut 
 
FCN: 4584 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 672, 697, 698 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 0.1 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4814 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 1.0 
Phase: B.2–3 
Stored: University of Connecticut 
377 
 
FCN: 4820 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 712 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 0.2 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4844 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 736 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 1.2 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4904 
Trench: LSS 5 
Locus/Feature: F73 
Bags: 1067, 1069, 1070 
Year Excavated: 2001 
Context: Soil from inside an oven/kiln. 
Inside the kiln were smashed pottery and 
wood supports. 
Phase: B.1–3 
Stored: University of Connecticut 
 
FCN: 4945 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 760, 768 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 2.2 
Phase: B.2–3 
Stored: University of Connecticut 
 
 
 
FCN: 4843 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 735 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 1.1 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4847 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 739 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 1.3 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 4929 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 746 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 2.1 
Phase: B.2–3 
Stored: University of Connecticut 
 
 
FCN: 4949 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 764 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 2.0 
Phase: B.2–3 
Stored: University of Connecticut 
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FCN: 4946  
Trench: LSS 4 
Locus/Feature: L69 
Bags: 761 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 2.3 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 5056 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 772 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 3.1 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 9922 
Trench: SES 1 
Locus/Feature: L66 
Bags: 667 
Year Excavated: 2012 
Context: Contents of hearth F60.  
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 9944 
Trench: SES 1 
Locus/Feature: F66 
Bags: 689 
Year Excavated: 2012 
Context: Pot emplacement in hearth F55.  
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
 
 
 
 
 
FCN: 5055 
Trench: LSS 4 
Locus/Feature: L69 
Bags: 771 
Year Excavated: 2001 
Context: Shelf collapse in the Omphalos 
Building. Large amounts of pottery. Grid 3.2 
Phase: B.2–3 
Stored: University of Connecticut 
 
FCN: 9921 
Trench: SES 1 
Locus/Feature: L70 
Bags: 666 
Year Excavated: 2012 
Context: Cultural fill. Taken as a control 
sample for F55/L66 and F60/L73. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 9923 
Trench: SES 1 
Locus/Feature: L73 
Bags: 668 
Year Excavated: 2012 
Context: Contents of hearth F55. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 10063 
Trench: SES 1 
Locus/Feature: F55 
Bags: 708 
Year Excavated: 2012 
Context: Hearth with large amounts of in 
situ lentils. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
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FCN: 10084 
Trench: SES 1 
Locus/Feature: L74 
Bags: 729 
Year Excavated: 2012 
Context: Soil from southwest oven F63. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 10092 
Trench: SES 1 
Locus/Feature: F64 
Bags: 737 
Year Excavated: 2012 
Context: Plaster surface west of and under 
F55 and north of F63. Large pieces of ochre 
and ochre on pottery on plaster floor. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 10384 
Trench: SES 1 
Locus/Feature: F69 
Bags: 779 
Year Excavated: 2012 
Context: Mudbrick wall running East–West, 
west and under F64. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 10678 
Trench: SES 1 
Locus/Feature: L68 
Bags: 823 
Year Excavated: 2012 
Context: Cultural fill gray, sandy-clay, 
many lithic finds. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
 
 
 
FCN: 10085 
Trench: SES 1 
Locus/Feature: F67 
Bags: 730 
Year Excavated: 2012 
Context: Pot emplacement in hearth F67. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 10352 
Trench: SES 1 
Locus/Feature: F55 
Bags: 747 
Year Excavated: 2012 
Context: Hearth with large amounts of in 
situ lentils. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
 
FCN: 10652 
Trench: SES 1 
Locus/Feature: L83 
Bags: 797 
Year Excavated: 2012 
Context: Soil around pithos burial F74. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
 
FCN: 10692 
Trench: SES 1 
Locus/Feature: L92 
Bags: 837 
Year Excavated: 2012 
Context: Soil in pit F71. A few burnished 
sherds in the pit. Grayish brown and loamy 
soil with a vitrified bottom. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
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FCN: 11162 
Trench: SES 1 
Locus/Feature: F73 
Bags: 857 
Year Excavated: 2012 
Context: Corner shelf/platform - possible 
wall; mudbrick; in L68, in corner between 
F59 and F56. 
Phase: Apsidal or EB 
Stored: Peyniryemez 
 
FCN: 11171 
Trench: SES 1 
Locus/Feature: L97 
Bags: 867 
Year Excavated: 2012 
Context: Soil in posthole F88. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 11173 
Trench: SES 1 
Locus/Feature: L99 
Bags: 868 
Year Excavated: 2012 
Context: Cultural fill. Arbitrary level of 
northern half of L82. 
Phase: Apsidal or EB 
Stored: Peyniryemez 
 
 
FCN: 11333 
Trench: SES 1 
Locus/Feature: F83 
Bags: 903 
Year Excavated: 2012 
Context: Activity area: ceramic production 
area. A pit-like feature with a number of 
cylindrical clay and plaster ovoids, and 
several pendant-shaped stones.  
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 11170 
Trench: SES 1 
Locus/Feature: F90 
Bags: 865 
Year Excavated: 2012 
Context: Large kiln. Contained clay blanks 
like in the activity area.  
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
 
FCN: 11172 
Trench: SES 1 
Locus/Feature: L98 
Bags: 867 
Year Excavated: 2012 
Context: Soil in posthole F89. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 11319 
Trench: SES 1 
Locus/Feature: L96 
Bags: 889 
Year Excavated: 2012 
Context: Cultural fill between F92 and the 
east wall. The burial, F 74, was on the 
southern border. 
Phase: Apsidal or EB 
Stored: Peyniryemez 
 
FCN: 11637 
Trench: SES 1 
Locus/Feature: L102 
Bags: 957 
Year Excavated: 2012 
Context: Fill in a foundation trench/trash 
from courtyard burning. Large amounts of 
barley and unique pottery in the locus. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
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FCN: 11642 
Trench: SES 1 
Locus/Feature: L100 
Bags: 962 
Year Excavated: 2012 
Context: Contents and floor of large kiln 
F90. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 11753 
Trench: SES 1 
Locus/Feature: L103 
Bags: 973 
Year Excavated: 2012 
Context: Soil around Infant Burial in pot 
below kiln F90. 
Phase: B? 
Stored: Peyniryemez 
 
FCN: 11757 
Trench: SES 1 
Locus/Feature: L103 
Bags: 977 
Year Excavated: 2012 
Context: Soil around Infant Burial in pot 
below kiln F90. 
Phase: B? 
Stored: Peyniryemez 
 
FCN: 12200 
Trench: SES 1 
Locus/Feature: L106 
Bags: 1021, 1022 
Year Excavated: 2013 
Context: Cultural fill with very little 
material in it. In the area between F57 and 
the north baulk. 
Phase: Apsidal 
Stored: Peyniryemez 
 
 
 
FCN: 11643 
Trench: SES 1 
Locus/Feature: L100 
Bags: 963 
Year Excavated: 2012 
Context: Contents and floor of large kiln 
F90. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 11754 
Trench: SES 1 
Locus/Feature: L103 
Bags: 974 
Year Excavated: 2012 
Context: Soil around Infant Burial in pot 
below kiln F90. 
Phase: B? 
Stored: Peyniryemez 
 
FCN: 11794 
Trench: SES1 
Locus/Feature: L91 
Bags: 1014, 1015 
Year Excavated: 2013 
Context: Contents of F84, a deteriorated 
mudbrick floor beneath plaster. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 12208 
Trench: SES 1 
Locus/Feature: L108 
Bags: 1030, 1031 
Year Excavated: 2013 
Context: Fill of a room on the west side of 
the trench enclosed by wall F102. There was 
a high proportion of lithic material but little 
pottery. 
Phase: 
Stored: Peyniryemez 
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FCN: 12211 
Trench: SES 1 
Locus/Feature: L87 
Bags: 1034, 1035 
Year Excavated: 2013 
Context: Area above a plaster floor. A large 
area of burnt mudbrick melt 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
FCN: 12746 
Trench: SES 1 
Locus/Feature: L120 
Bags: 1173, 1174 
Year Excavated: 2013 
Context: A degraded, hard surface F110 
approximately 5 cm deep. It transitions into 
a more organic, ashy, mudbricky fill. 
Phase: Apsidal 
Stored: Peyniryemez 
 
FCN: 13073 
Trench: SES 1 
Locus/Feature: L120 
Bags: 1201, 1202 
Year Excavated: 2013 
Context: A degraded, hard surface F110 
approximately 5 cm deep. It transitions into 
a more organic, ashy, mudbricky fill. 
Phase: Apsidal 
Stored: Peyniryemez 
 
FCN: 13691 
Trench: SES 1 
Locus/Feature: L126 
Bags: 1316, 1317 
Year Excavated: 2013 
Context: Hearth with a plaster and mud 
surface and an ashy fill. 
Phase: Apsidal 
Stored: Peyniryemez 
 
 
FCN: 12618 
Trench: SES 1 
Locus/Feature: L100 
Bags: 1094, 1095 
Year Excavated: 2013 
Context: Floor of kiln F90. 
Phase: Phase B–C Southern Courtyard 
Stored: Peyniryemez 
 
 
FCN: 13062 
Trench: SES 1 
Locus/Feature: L117 
Bags: 1190 
Year Excavated: 2013 
Context: Fill of pit of ash within a clay 
exterior. Below L100. 
Phase: Apsidal 
Stored: Peyniryemez 
 
 
FCN: 13670 
Trench: SES 1 
Locus/Feature: L109 
Bags: 1294, 1295 
Year Excavated: 2013 
Context: Cultural fill to the east of eastern 
apsidal building. A mix of ash, clay, plaster, 
and mudbrick. 
Phase: Apsidal 
Stored: Peyniryemez 
 
 
 
Appendix A-2: Contents of Archaeobotanical Samples from Çadır Höyük
Trench
Phasing
Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
Year Excavated 1999 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Locus or Feature Number F26 F50/L73 F51 F53/L75 F53/L75 F53/L75 F50/L73 F50/L73 F50/L73 F50/L73 L49
Context Hearth Pitfill
Ashy 
Fill
Pitfill Pitfill Pitfill Pitfill Pitfill Pitfill Pitfill Pitfill
Volume of Sediment Floated (l) 10 12 8 10 2 20 12 30 30 15 10
Volume of Light Fraction (ml) 11 12 15 8 6 37 12 35 10 20 55
Total Weight of Light Fraction (g) 4.1002 5.2313 9.9363 2.3854 0.9571 7.1551 5.2313 21.2135 2.438 8.0891 5.9974
Weight of > 1 mm Charcoal 
Fraction (g)
1.1398 4.0646 1.8531 0.7085 0.1646 1.1893 3.3751 4.2111 1.1174 3.7449 2.6306
Density of >1 mm Charcoal (g/l) 0.11 0.34 0.23 0.07 0.08 0.06 0.28 0.14 0.04 0.25 0.26
Wood Weight (g) 0.3902 2.4855 1.0455 0.3435 0.0484 0.7072 2.5919 0.7994 0.6368 2.2336 0.8013
Economic Taxa
Cereals
Triticum monococcum 4 – – – – 1 – 1 – – –
c.f. Triticum monococcum – – – – – – – – – – –
Triticum dicoccum 5 – – – – – – – – – –
c.f. Triticum dicoccum – – – – – – – – – – –
Triticum monococcum , glume base – – – – – – – – 2 – –
Triticum dicoccum , glume base – – – – – – – – 2 – –
Triticum monococcum  glume – – – – – – – – – – –
Triticum dicoccum  glume – – – – – – – – – – –
New glume wheat, glume base – 2 – – – – – – 2 – 1
New glume wheat glume – – – – – – – – – – –
Triticum durum/aestivum – – 1 – – – – – – 1 –
Triticum durum  rachis – – – – – – – 1 – – –
Triticum durum/aestivum  rachis – – – – – – – – – – –
Triticum  sp. indet. 1 – – – – – 5 – 1 1 3
Triticum  sp. rachis – 1 – – – 1 – – – – –
LSS 5
B.1–2
383
Trench
Phasing
Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
Triticum  sp. Glume – – – – – – – – – – –
Hordeum  sp. 19 6 4 6 – 2 9 8 8 13 4
Hordeum distichon  (2-row) – – – – – – – – – – –
Hordeum vulgare  (6-row) – – – – – – – – – – –
Hordeum spontaneum – – – – – – 4 – 1 – –
Hordeum  wild spp. – – – – – – – – – – –
Hordeum  sp. rachis 1 2 2 3 1 2 – 1 3 1 –
c.f. Hordeum  sp. rachis – – – – – – – – – – –
Hordeum distichon  sp. rachis – – – – – – – – – – –
Hordeum  vulgare sp. rachis – – – – – – – – – – –
Hordeum  sp. glume – – – – – – – – – – –
c.f. Hordeum sp. glume – – – – – – – – – – –
c.f. Secale  sp. – – – – – – – – – – –
Cereal grain indet. 13 3 4 8 1 7 24 15 9 8 6
Cereal glume base indet. 21 3 23 4 – 11 14 16 9 1 12
Cereal glume indet. 1 – 2 – – – 1 – – –
Cereal rachis indet. – – 1 1 2 – 1 – – – –
c.f. Cereal rachis indet – – – – – – – – – – –
Basal rachis indet. – – – – – – – – – – –
Basal culm (>2mm diameter) – – – – – – – – – – –
Basal culm (<2mm diameter) – – 2 – – – – – – – 1
Cereal culm (>2mm diameter) – – – – – 2 – 5 1 – –
Cereal culm (<2mm diameter) 6 2 8 2 – 13 2 1 3 3 –
Cereal embryo – – – – – – – – – – –
c.f. Cereal embryo – – – – – – – 1 – – –
Awn fragments – – – – – – – – – – –
Triticum dicoccum  terminal spikelet 
fork
– – 1 – – – – – 2 – –
Culm Bud – – 4 – – – – – – – –
Mineralized culm – – – – – X X – – – –
Graminae Spikelet – – – – – – – – – – –
Glume/Calyx – – – – – – – – – – –
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Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
Legumes
Cicer arietinum – – – – – – – – – – –
c.f. Cicer arietinum – – – – – – – – – – –
Vicia ervilia – 1 – – – – 1 – – 1 1
c.f. Vicia ervilia – – – – – – – – – – –
Vicia  sp. 2 – – – – – – – – – –
Lens culinaris – – – – – – – – – – –
c.f. Lens culinaris – – – – – – – – – – –
Lens  sp. 1 – – – – – – 3 – – –
Lathyrus  sp. – – – – – – – – – – –
Pisum  sp. – – – – – – – – – – –
c.f. Pisum  sp. – – – – – – 2 – – – –
Lathyrus /Vicia  type – – – – – – – – – – –
Large legume, indet. 1 – 1 1 – 2 3 2 2 1 1
Medium legume, indet. 2 4 – – 2 4 17 – – – –
Small legume, indet. 10 5 2 – 1 4 5 9 14 8 4
Small legume 1 – – – – – – – – – – –
Other Economic Species
Capparis  sp. – – – – – – 1 – – – –
c.f. Capparis  sp – – – – – – – – – – –
Capparis spinosa – – – – – – – – – – –
Linum usitatissimum – – – – – – 1 – – 3 –
c.f. Linum usitatissimum – – – – – – – – – – –
Linum  sp. – – – – – – 3 – – – –
c.f. Linum  sp. – – – – – – – – – – –
c.f. Vitis vinifera  fragment – – – – – – – – – – –
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp. – – – – – – – – – – –
RANUCULACEAE
Adonis  sp. – – – – – – – – – – –
Ranunculus arvensis – – – – – – – – – – –
385
Trench
Phasing
Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
PAPAVERACEAE
Glaucium  sp. – – – – – – – – – – –
Glaucium  type – – – – – – – – – – –
CRUCIFERAE/BRASSICACEAE
Eruca  sp. – – – – – – – – – – –
Lepidium  sp. – – – – – – – – – – –
Neslia  sp. – – – – – – – – – – –
Brassicaceae 1 1 – – – – 1 – – – –
Brassicaceae indet. – 1 – – – – – – – – –
Silique – – – – – – – – – – –
CARYOPHYLLACEAE
Stellaria  sp. 1 – – – – 1 – – – – –
Stellaria capsule – – – – – – – – – – –
Spergularia  sp. – – – – – – – – – – –
Polycarpon  sp. 1 – – – – – – – – – –
c.f. Polycarpon  sp. – – – – – – – – – – –
Saponaria  sp. 2 – – – – – – – – – –
Gypsophila sp. – – – – – – – – – – –
Silene  sp. 1 – – – – – – 1 – – –
Silene  type – 1 – – – – 1 – – 1 –
Vaccaria pyramidata 1 – – – – – – – – – –
c.f. Vaccaria pyramidata – – – – – – – – – – –
c.f. Aizoon  sp. – – – – – – – – – – –
Caryophyllaceae 1 – – – – – – – – – – –
Caryophyllaceae indet. – – – – – – – – – 1 –
POLYGONACEAE
Polygonum  sp. 9 2 4 3 1 7 16 10 7 13 1
Rumex  sp. – – – – – – – – – – –
c.f. Rumex sp. – – – – – – – – – – –
Polygonum/Cyperaceae – – – – – – – – – – –
CHENOPODIACEAE
Chenopodium  sp. 7 – – – – 1 1 – – 1 –
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Trench
Phasing
Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
AMARANTHACEAE
Salsola  type – – – – – – – – – – –
MALVACEAE
Malva  sp. – – – – 1 – – – – – –
Malva  type – – – – – – – – – – –
FABACEAE/LEGUMINOSAE
Astragalus  sp. 12 – – – – – – – – – –
c.f. Astragalus  sp. – – – – – – – – – – –
c.f. Vigna  sp. – – – – – – – – – – –
Trifolium  sp. 7 – 1 – – – – 4 – 7 –
c.f. Trifolium – – – – – – – – – – –
Melilotus  sp. – – – – – 1 2 – – 2 1
Trigonella  sp. – – – – – 1 – – – – –
Medicago  sp. – – 1  pod – – – 1 pod – 1 – 2
c.f. Medicago  sp. – – – – – – – – – – –
Coronilla  sp. – – – – – – – – – – –
Scorpiurus sp. – – – – – – – – – – –
Trifolium/Melilotus – – – – – – – – – – –
APIACEAE/UMBELLIFERAE
c.f. Ammi majus – – –
c.f. Daucus  sp. – – – – – – – – – – –
Apiaceae/Umbelliferae indet. – – – – – – – – – – –
DIPSACACEAE – – – – – – – – – – –
Cephalaria  sp. 1 – – – – – – – – – –
ASTERACEAE/COMPOSITAE
Artemisia  sp. – – – – – – – – – – –
Onopordum sp. 1 – – – – – – – – – –
Centaurea  sp. – – – – – – – – – – –
c.f. Centaurea  sp. – – – – – – – – – – –
Asteraceae 1 – – – – – – – – – – –
Asteraceae indet. 1 – – – – – – – – – –
Asteraceae capitula – – – – – – – – – – –
387
Trench
Phasing
Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
BORAGINACEAE
Heliotropium  sp. – – – – – – – – – – –
Rocholia  sp. – – – – – – – – – – –
Arnebia  sp. 10 – – – – – – – – – –
Buglossoides  sp. – – 5 3 – 7 8 7 4 3 2
Buglossoides arvensis – – – – – – – – – –
Echium  sp. – – – – – – – – – – –
Onosma  sp. – – – – – – – – – – –
Boraginaceae indet. 1 – – – – – – – – – –
VERBENACEAE –
Verbena  sp. – – – – – – – – – – –
c.f. Verbena  sp. – – – – – – – – – – –
LAMIACEAE/LABIATAE
Ajuga/Teucrium – – – – – 1 1 – – – –
Nepeta  sp. – – – – – – – – – – –
Ziziphora  sp. – – – – – – – – – – –
Lamiaceae 1 – 1 – – – – – – – – –
Lamiaceae 2 – – – – – – – – – – –
Lamiaceae indet. – 2 – – – – 1 – – – –
Lamiaceae culm – – – – – – – – – – –
THYMELAEACEAE
Thymelaea  sp. – 1 1 – – 1 1 2 – 3 –
c.f. Thymelaea  sp. – – – – – – – – – – –
RUBIACEAE
Asperula/Galium – 8 1 – – 1 1 2 1 1 2
c.f. Asperula/Galium – – – – – – – – – – –
LILIACEAE
Bellevalia  sp. – – – – – – – – – – –
CYPERACEAE
Bolboschoenus glaucus 2 – – – – – – – – 1 –
Carex  sp. – – – – – – – – – – –
Eleocharis  sp. – – – – – – – – – – –
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Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
Cyperaceae indet. – – – – 1 – – 3 – – –
POACEAE
Eremopyrum  sp. – – – – – – – – – – –
c.f. Eremopyrum  sp – – – – – – – – – – –
Aegilops  sp. – – – – – – – – 4 – –
Aegilops  sp. glume base – – – – – – 1 – – – –
Aegilops  spikelet – – – – – – – – – – –
Aegilops  sp. glume – – – – – – – – – – –
Bromus  sp. – – 1 – – – 1 – – 1 –
Phalaris  sp. 3 – – – – – – 2 – – –
c.f. Phalaris  sp. – – – – – – 1 – – – –
Phleum pratense – 2 – – – – – – – – –
Phleum phleodies – – – – – – – – – – –
Phleum arenarium 3 – – – 1 1 – 1 – – –
Phleum boissieri – – – – – – – – – – –
Lolium  sp. – 4 1 4 – 5 12 5 3 14 1
c.f. Lolium  sp. – – – – – – – – – – –
Lolium perenne 3 – – 1 2 1 – – – 1 –
Poa bulbosa – – – – – 1 – – – – –
Stipa  sp. – – – – – – – 1 – 1 –
Poaceae 2 – – – – – – – – – – –
Poaceae 7 – – – – – – 1 – – – –
Poaceae 8 – – – – – – – 1 – 1 –
Poaceae 9 – – – – – – – – – – –
Hordeum/Lolium – – – – – – – – – – –
Bromus/Stipa – – – – – – – – – – –
Small grass seed indet. – 1 – – – 1 – – – – –
Grass – Indet. 2 1 – – – 4 13 5 2 5 –
Reed Culm – – – – – – – – – – –
UNKNOWN –
Rhizome/Node – – – – – – – – – – –
Curly Seed 1 – – – – – – – – – –
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LSS 5
B.1–2
Bumpy surface – – – – – – – – – – –
Layer Seed – – – – – – – – – – 2
Flat Seed – – – – – – – – – – –
Thick spikey seed – – – – – – – – – – –
Curled Seed X – – – – – – – – – –
Circular Seeds – – – – – – – – – – –
Seed with attachment – – – – – – – – – – –
Unknown 1 – – 1 – – – 1 – – –
Unknown 3 – – – – – – – – – – –
Unknown 4 – – – – – – – – 1 – –
Unknown 5 – – – – – – – – – – –
Unknown 8 – – – – – – – – – – –
Unknown 9 – 1 – – – – – – – – –
Unknown 10 – – – – – – – – – – –
Unknown 11 – – – – – – – – – – –
Unknown 12 – – – – – – – – – – –
Unknown 14 – – – – – – – – – – –
Unknown 15 – – – – – 1 – – – – –
Unknown 17 – – – – – – – – – – –
Unknown 18 – – – – – – – – – – –
Unknown 19 – – – – – – – – – – –
Unknown 20 – – – – – 1 – – – – –
Unknown 22 – – – – – – – – – – –
Unknown 24 – – – – – – – – – – –
Unknown 25 1 – – – – – – – – – –
Unknown 26 – – – – – – – – – – –
Unknown 27 – – – – – – 1 – – – –
OTHER
Dung – – – X X – – – – – X
Indeterminate seed (>1mm) X – – X – X – – – X –
Indeterminate seed (<1mm) X – – – – X – – – – –
Indeterminate plant part – – – – – – – – – – –
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Field Context Number FCN 2227 FCN 3331
FCN 
3332
FCN 
3345
FCN 
3557
FCN 
3576
FCN 
3580
FCN 
3588.1
FCN 
3589.2
FCN 3590 FCN 3724
LSS 5
B.1–2
Modern seed – X X – – – – – – – –
Shell X X – – – X X X X X X
Bone – X X X – – X X X X X
Twig – X X – – X X X X X X
Wood X X X X X X X X X X X
Charcoal Shell/Exocarp X X – – – – X X X X –
Paranchema or Wood – – – – – – – – – – –
Mouse Dung – – – – – – – – – – –
Branch Attachments – – – – – – – – – – X
Slag/Conglomerate – – – – – – – – – – –
Glume/Calyx – – – – – – – – – – –
Thorn – – – – – – – – – – –
Nut Shell – – – – – – – – – – –
Bud – – – – – – – – – – –
Capsule – – – – – – – – – – –
Ceramic impression – – – – – – – – – – –
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Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
2001 2001 2001 2000 2000 2000 2000 2001 2001 2001
L74 L74c L95 F55 F55 L91 F73 F73 F73 F73
Floor
Soil around 
Hearth
Pitfill
Plaster 
Surface
Plaster 
Surface
Pitfill Oven Hearth Hearth Hearth
20 19 17 1 10 14 6 – 11 10
80 60 105 1 10 15 13 12 180 8
29.2733 21.1583 32.4519 0.0889 3.5344 6.9058 2.0055 3.6406 56.474 2.5043
19.0726 7.1569 17.3527 0.0245 1.8182 0.9593 0.3678 0.2007 40.857 0.1683
0.95 0.38 1.02 0 0.18 0.06 0.06 – 3.71 0.02
17.7008 3.4567 13.7256 0.0002 0.1886 0.5606 0.1235 0.1464 33.2719 0.1176
– – – – – – – – – –
– – – – – – – – 1 –
2 – – – – – – – 2 –
– – – – – – – – – –
– – 4 – – – – – – –
1 – – – 2 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 11 – – 2 – – – –
– – 1 – – – – – – –
– – – – 2 – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 – 4 – – – – – – –
– – 3 – – – – – – –
LSS 5
B.1–2 B.2 B.1–3
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Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – – – – – – – – –
2 1 15 – – – – – 1 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 28 – – 1 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
14 7 53 – 3 7 4 1 4
18 4 49 – 5 47 49 2 2
1 – 1 – – – 1 – – –
– – 1 – – – – – – –
– – – – – – – – – –
– – 2 – – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
– – 3 – 1 – 1 – – –
– 4 40 – 2 2 1 1 – –
– – 3 – – – – – – –
– – – – – – – – – –
– – X – – – – – – –
4 – 3 – 1 – 1 1 – –
– – – – – – – – – –
– – X – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
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Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – – – – – – – – –
– – – – – – – – – –
1 – 3 – – – – – – –
– – – – – – – – –
– – 2 – – – 1 – – –
– – 5 – – – – – – –
– – – – – – – – – –
– – – – – – 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 2 6 – – 1 1 – 2 –
– 4 9 – – 1 – – – –
11 – 27 – – – – 4 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 4 – – – – – – 2 3
– – – – – – – 3 – –
– – 2 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
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Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – 2 – – – – – – –
– – 14 – – – – – – 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 – 1 – – – – – – –
– – 3 – – – – 4 – –
– – – – – – – – – –
– – 5 – 1 – – – – –
– – – – – – – – – –
– – 2 – – – – – – –
– – 2 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 6 – – – – – – 5
2 – – – – – – 2 – –
1 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
7 – – – – – – 1 – –
– – 3 – – – 1 – – –
1 2 51 – 1 2 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – 1 – – – –
– 5 3 – – – – – – 1
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Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
– 7 4 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
53 – 14 – – – – – – 6
– – – – – – – – – –
– – 7 – – – – – – –
– – 4 – – 1 – – – –
– – 7 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – –
– – – – – – 1 – – –
4 – 1 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
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Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – – – – – – – – –
– – – – – – – – – –
– 1 4 – – – – – – –
7 3 111 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
5 1 9 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 3 – – – – – –
– – 1 – – – – – – –
– – – – – – – 1 – –
– – 2 – 1 – – – – –
– – – – – – – – – –
– – 7 – – – – – – –
– – – – – – – – – –
– 1 9 – – – – – – –
– – – – – – – – – –
2 – 11 – – – 1 – – –
– – – – – – – – – –
– – – – – – – – – –
1 – 5 – – – – – 1 –
– – 9 – – – – – – –
– – – – – – – – – –
397
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 6 – 1 – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 3 108 – – – – – – –
– – 7 – – – 1 – – 3
– – – – – – – – – –
– – 2 – – – – 1 – –
– – 3 – – – – – – –
– – – – 1 – – – – –
– – 3 – – – – – – –
3 – 9 – 2 – 4 3 – –
– – – – – – – – – –
– – 6 – – – – – – –
– – 64 – – – – – – –
– 1 26 – 1 – 1 – – –
– – – – – – – – – –
– – 3 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 15 – – – – – 2 –
4 3 10 – 5 3 – – – 2
– – – – – – – – – –
– – – – – – 1 – – –
– 1 – – – – – – – –
398
Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – – – – – – – – –
– – 5 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 7 – – – – – – –
1 – – – – – – – – –
3 – 7 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
6 – 5 – – – – – – –
– – 6 – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
3 – – – – – – – – –
– – X – – – – – – –
– – – – – – – – – X
X – – – X – – X – –
– – – – – – – – – –
399
Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 4259 FCN 4264
FCN 
4467.1
FCN 3591 FCN 3758 FCN 3773
FCN 
3963
FCN 
4904.1
FCN 
4904.3
FCN 
4904.4
LSS 5
B.1–2 B.2 B.1–3
– – X – – – – – – –
X – X – X X X – – –
X X X – – X X – – –
X – X – – – X – – X
X X X X X X X X X X
– X X – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
400
Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
2000 2000 2001 2001 2001 2001 2001 2001 2001 2001
L79 L79 F54 F54 F54 F54 F54 L69 L69 L69
Pitfill Pitfill
Plaster 
Floor of O 
Building 
(upper)
Plaster 
Floor of O 
Building 
(upper)
Plaster 
Floor of O 
Building 
(upper)
Plaster 
Floor of O 
Building 
(upper)
Plaster 
Floor of O 
Building 
(upper)
Shelf 
Collapse 
Grid 0.0
Shelf 
Collapse 
Grid 0.1
Shelf 
Collapse 
Grid 1.0
15 15 20 20 22 21 20 47 42 24
71 60 22 35 18 45 39 132 60 50
22.0255 20.8912 8.3029 7.3883 4.4817 14.2212 7.8916 31.8727 15.5801 21.7249
9.4776 10.0767 0.7952 1.605 1.033 1.8383 1.3804 3.3714 3.0769 0.0504
0.63 0.67 0.04 0.08 0.05 0.09 0.06 0.07 0.07 0.002
6.9617 7.0734 0.0641 0.6417 0.3472 0.8391 0.8888 1.4341 1.1596 0.2913
 
1 – 1 4 2 1 – – – –
– – – – – – – – – –
1 – 1 – – 2 1 2 – –
5 – 1 – – – – – – –
2 2 – 2 – – – – 2 –
3 2 – – – – – – 2 –
– – – – – – – – – –
– – – – – – – – – –
14 – – – – – – – 2 –
– – – – – – – – – –
– – – – – – – – – –
2 5 – – – – – – – –
– – – – – – – – – –
2 4 – 8 4 1 – 4 – 1
2 5 – – – 1 – 1 – –
LSS 5
B?
LSS 4
B.2–3
401
Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – – – – – – –
8 6 1 – 4 2 – 4 4 5
– – – – – – – – – –
– – – – – – – – – –
– 15 – – – – – – – –
– – – – – – – – – –
35 42 – – – 1 – 1 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 4 – – – – – – – –
35 21 12 15 11 13 8 17 15 4
70 47 3 46 7 30 12 24 8 7
6 1 1 – – – 1 – – –
10 3 – 2 1 – 1 – – 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
7 7 – 1 – 2 1 – 1 –
– 2 – 2 – – – – – 3
24 26 1 1 2 2 2 5 3 –
– – – – 1 – 1 – – –
– – – – – – – 1 – –
XXX – – – – – – – – –
4 4 1 – 1 1 – 1 1 –
– – – – – – – – – –
X – – X – – – – – –
– – – – – – – – – –
– – – – – – – – – –
402
Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – – – – – – –
– – – – – – – – – –
1 – – – – 1 – 4 5 –
– – – – – – – – – –
– 2 – – – – – – – –
2 3 – 4 – 1 1 10 2 –
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – 2 – –
– – – – – – – – – –
– – – – – – – – – –
3 1 1 5 4 2 2 7 3 2
12 25 – – 1 7 – – 2 3
11 21 4 3 9 3 4 5 5 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 1 – – – – – – – –
5 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – 2 – –
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
1 – – – – – – – – –
403
Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – 1 1 – 2 – 3
10 5 – – 1 – – – – –
– – – – – – – – – –
– – – – – – – 1 – –
– 3 – – – – – – – 1
– 1 – – – 1 1 2 – –
2 2 – – – – – – – –
– – – – – – – – – –
12 9 – – – – – 2 – –
– – – – – – – – – –
– – – – – – – – – –
– 1 1 – – – – – – –
– – – – – – – – – 1
– 1 – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
2 9 – – 1 – – – – –
1 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
3 1 – – – – – 1 – –
– 2 1 – – – – – – –
63 54 8 3 6 4 2 4 9 2
4 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
10 1 10 4 3 1 – 2 3 5
404
Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – – – – – – –
– – – 1 – – – – – –
– – – – – – 2 – – –
3 4 – 1 – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
3 9 – – – – – 1 – –
– – – – – – – – – –
12 – – – 4 3 3 3 – –
1 – – 1 1 2 – 3 2 2
13, 1 pod 1 pod – – – – – – – –
– – – 2 – – – – – –
– – – – – – – – – –
– 1 1 – – – – – – –
– – – – – – – – – –
– – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
5 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
3 2 – – – – – 2 – –
– – – – – – – – – –
405
Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – – – – – – –
– – – – – – – – – –
– 3 – – – – – 2 – –
102 99 2 3 – 4 2 4 1 5
– – – – – – – – – –
– 3 – – – – – – – –
– – – – – – – – – –
6 8 – – – – – – – –
– – – – – 1 – 1 1 1
– – – – – – – – – –
2 2 – 1 – 1 – 2 – –
1 – – – – – – – – –
– – – – – – – 1 – –
2 4 – – – – – 2 – –
4 – – – – – – – –
– 2 – – – – – – – 1
– – – – – – – – – –
8 8 1 2 1 2 – 3 – –
– – – – – – – – – –
15 11 – 2 – 1 1 1 2 –
– – – – – – – – – –
– – – – – – – – – –
3 2 3 – 1 – – – 2 –
11 6 – – – – – – – –
– – – – – – – – – –
406
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – – – – – – –
– 1 – – – – – – – –
– – – – – 1 – – – –
– 2 – 1 – 2 – – 4 1
– 2 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
143 245 – 1 – – – 1 1 –
3 – 1 2 3 5 2 8 4 –
– – – – – – – – – –
4 – – – – – 1 – – –
5 – – – 1 – – 3 – –
– – – – 1 1 – – – 2
– – – – – – – 7 – –
12 13 3 – 3 – – 6 7 –
– – – – – – – – – 3
3 2 – – – – – – 2 –
149 110 – – – – – – – 1
4 55 – 2 1 1 – 3 – 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 – 1 – 3 1 – 18 5 1
4 – – – – – 2 – – –
76 – – – – – – – – –
5 – – 1 4 1 1 7 – –
30 13 8 4 5 3 4 8 1 –
– 2 – – – – – 1 – –
– – – – – – – – – –
– – – – – – – – – –
407
Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– 3 – – – – – – – –
1 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 – – – – – – – – –
– – – – – – – – – –
15 10 – – – – – 1 1 1
– – – – – – – – – –
16 17 – – 3 – 2 4 3 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
3 4 – – – – – – – –
3 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – 2 – –
8 – – – – – – 1 1 –
1 2 – – – – – – – –
– – – – – – – 1 – –
5 4 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
X X – – – – – X – –
XXX X – – – X – X – X
XXX X – – X X X X X X
4 pedicule 5 – – – – – X – –
408
Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 3710 FCN 3711
FCN 
4080.1
FCN 
4080.2
FCN 
4080.3
FCN 
4080.4
FCN 
4080.5
FCN 
4583
FCN 
4584
FCN 
4585
LSS 5
B?
LSS 4
B.2–3
– – – – Carex X – Fumeria – –
X X – X X – X X X
X X – – – X – – X –
X X X – X – X X – –
X X X X X X X X X X
X X – – – – – – X X
1 – – – – – – – – –
X X – – – X – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
409
Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
L69 L69 L69 L69 L69 L69 L69 L69 L69 L69 L69
Shelf 
Collapse 
Grid 0.3
Shelf 
Collapse 
Grid 0.2
Shelf 
Collapse 
Grid 1.1
Shelf 
Collapse 
Grid 1.2
Shelf 
Collapse 
Grid 1.3
Shelf 
Collapse 
Grid 2.1
Shelf 
Collapse 
Grid 2.2
Shelf 
Collapse 
Grid 2.3
Shelf 
Collapse 
Grid 2.0
Shelf 
Collapse 
Grid 3.2
Shelf 
Collapse 
Grid 3.1
12 15 16 13 13 13 25 14 9 8 12
45 32 35 28 37 14 40 19 7.5 7 24
7.6845 7.4095 18.8545 9.1977 14.7948 2.2094 9.2515 6.1221 2.3837 2.0961 9.2677
1.4365 1.0388 1.6666 1.3968 1.3642 0.4749 2.3319 1.7258 0.3391 0.2303 0.9526
0.12 0.07 0.1 0.11 0.1 0.04 0.09 0.12 0.04 0.03 0.08
0.7593 0.5531 0.8063 0.742 0.7551 0.2577 1.4416 0.8609 0.0332 0.0845 0.385
– – – – 1 – – – – – 1
– – – – – – – – – – –
– 2 – 4 – – – 2 – – –
– – – – – – – – – – –
– – – – 4 – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – 1 – – – – – – –
– – – 4 2 – – – – – 4
– – – – – – – – – – –
– – 1 – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
4 2 – 3 1 1 – 3 – – 1
– – – – – – – – – – 1
LSS 4
B.2–3
410
Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – – – – – – – – – –
9 5 – 2 4 1 3 3 2 1 2
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
6 – – 2 1 2 2 – – – 2
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
4 10 7 9 10 7 15 9 2 4 9
12 5 28 18 22 8 6 7 – 4 21
1 – 1 1 – – – – – – 2
1 1 – – 2 – – 1 – – 1
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – 1 – – – –
– – – – – – – – – – 1
– – – 1 – 1 – – – – –
6 2 1 3 1 – 5 3 3 1 1
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– 1 – – 1 – 1 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
411
Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – – – – – – – – – –
– – – – – – – – – – –
1 3 – – – – 3 1 – – –
– – – – – – – – – – –
– – – – – 2 – – – – –
– – 2 2 – – 8 – – 1 –
– – – – – – – – – – –
2 1 – 4 2 – – 3 1 1 1
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
1 4 1 5 2 2 3 3 1 1 6
41 1 2 6 – 4 8 1 1 – 3
– – – 2 4 – 2 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – 1 – 2 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
412
Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
13 1 – 2 – 1 – – – – –
– – – – – – 1 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
1 – – – – – – 1 – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – 1 – – 1 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– 1 – – – – – – – – –
– – – – – – – – – – –
– – 1 – – – 1 – – – –
– – – 1 – – – – – – –
– – – – – – – – – – 2
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
6 – 1 3 5 4 7 2 1 – 1
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – 1 – – –
1 1 – – – 1 1 1 5 – 7
413
Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – – – – – – – – – –
– – – – – – – – – – –
2 – – – – – – – – – –
– – – – 1 – – 1 – – –
– – – – – – – – – – –
– – – – – – – – – – –
4 – – – – – 1 – – – –
– – – – – – – – – – –
20 4 2 1 – – – – 1 – 2
2 1 – – – – – – – – 2
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – 2 – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
3 – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – 2 – – – –
– – – – – – – – – – –
414
Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – – – – – – – – – –
– – – – – – – – – – –
– 2 2 – – 1 – 1 – – –
4 3 3 3 7 – – 1 – – 1
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
1 1 1 – – – 2 – – 1 –
– – – – – – – – – – –
– – – – – – – – – – –
1 – – – – – 1 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
3 1 – 1 – – 1 – – – –
– – – – – – – – – – –
– – 2 1 2 1 – 4 – – –
1 – – – – – – – – – –
1 1 – 1 2 – 1 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – 1 –
– – – – – – – – – – –
– – – – – – – – – – –
415
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – 1 – – – 2 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – 2 1 – 4 – – 1 –
– – – – – – – – – – –
– – – – – – – – – – –
– – 1 – – – – – – – –
– – 1 – – – 1 – – – –
17 – 3 5 1 8 5 – 1 – 3
– – – – – – – – – – –
– – – – – – – – – – –
– – – 1 – – – 2 – – –
1 3 – – – – 1 1 – – –
– – 1 1 – – – – – – –
5 – 6 3 6 – 57 2 – 2 3
– – – – – – – – – – –
– – – – – – – – – 1 –
– – – – – – – – – – –
3 1 1 – 2 – 1 – – 1 –
– – – – – – 2 – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
1 – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – 1 – –
6 7 2 7 – 4 2 5 – – 2
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
416
Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– 3 – – 1 – 1 – – – 1
– – – – – – – – – – –
– – – – – – – – – – –
5 – – – – – – – – – 1
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – 1 – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– X – – – – – – – – –
X – – – X X X – – –
X X – X – X – – – – –
– – – – – – – – – – –
417
Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 
4814
FCN 
4820
FCN 
4843
FCN 
4844
FCN 
4847
FCN 
4929
FCN 
4945
FCN 
4946
FCN 
4949
FCN 
5055
FCN 
5056
LSS 4
B.2–3
– – – – – – – – – – –
X X X X X – X X – – X
– X – X – – – – – – –
X X – X – X X – – X –
X X X X X X X X X X X
X X – – – X X – – – X
– – – – – – – – – – –
– – – X – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
418
Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
2000 2000 2012 2012 2012 2012 2013 2013 2012 2012
F41 F41 L103 L103 L103 L103 L108 L108 L70 L66
Exposed 
Surface
Exposed 
Surface
Infant 
Burial 
Pot
Infant 
Burial Pot
Infant 
Burial Pot
Infant 
Burial Pot
Room Fill Room Fill Cultural Fill Hearth
20 20 0.5 5 3 2 13 11 9 15
40 22 4 40 24 25 120 110 135 200
9.9338 5.6808 1.404 10.08 4.73 7.12 7.49 7.29 13.5774 23.3893
1.7661 0.157 0.3517 4.02 2.6 2.4 0.35 0.49 2.5131 2.2076
0.09 0.01 0.7 0.8 0.87 1.2 0.03 0.04 0.28 0.15
0.2508 0.0315 0.12 2.57 1.7 0.61 0.07 0.29 0.89 0.04
– – – – – – 1 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 2 18 8 5 – 1 – –
1 – 2 23 – 12 – 2 – –
– – – 1 2 1 – – – –
– – – – 1 – – – – –
– – 3 36 30 40 – – – –
– – – 9 2 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 5 1 17 – – 1 –
– – – – – 4 – – – –
LSS 4
B.4?
SES 1
B? B–C 
419
Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – – – – – – –
2 1 – 6 9 3 – 2 2 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – 1 – – – –
– – – – – – – – – 2
2 – 1 6 – 2 – – – 1
– – – – – – – – – 1
– – – – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
3 1 2 23 18 21 4 2 8 6
2 – 9 124 119 265 6 12 13 2
1 – – 20 24 41 – – 1 –
– – – 1 9 12 – – – –
– – – – – – – – – –
– – – – 2 – – – 1 –
– – 2 – – 1 – – – –
– – – 1 1 2 – 4 – 1
– – – 3 – – – – 1 1
1 – 2 38 6 14 – – 12 2
– – – 1 2 – – – 1 –
– – – – 1 18 – – – –
X – – X – – – – – –
1 – – – 5 3 – – – –
– – – – – – – – – –
– – – – – X Node – – – –
– – – – 1 – – – 2 –
– – – – – – – – – –
420
Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – – – – – – –
– – – – 1 – – – – –
1 – – 1 1 – – – – –
– – – – – – – – – –
– – – –
1 4 – – 4 2 1 – 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – 1
– – – 1 – – – – – –
– – – – – – – – – –
– – – – – – – 1 – –
2 1 – 2 2 4 1 2 2 –
1 1 1 2 10 – 1 1 4
– 2 4 1 – 1 4 20
– – – – – – – – – –
– – – 1 – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – 2
– – – – – – – – – –
– – 3 – – – – – 4 –
– – – – – – – – – –
1 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – 1 – – – –
421
Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
1 – – – 2 2 – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – 2 – – 1 –
– – – – – – 1 – 2 –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – – – – – –
– – – – – – – – – –
– – – – 1 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – – – – 1 –
– – 1 – – 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – – – 1 1
– – – – – 1 – – – –
2 – 1 4 – 2 – – 2 1
– – – 2 – – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
3 – – – – – – – 3 1
422
Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – – – – – – –
– – – 1 – – 1 – – –
– – – – – – – – – –
1 – – 1 1 3 – – – 10, 1 in pod
– – – – – – – – – –
– – – – – – – – – –
– – – 2 1 – – – 3 –
– – – – – – – – – –
– – – 2 4 – – 1 1 3
1 1 – – – 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – 1 – –
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – – –
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – 1 – –
– – – – – – – – – –
– – – – – – – – – 3
– – – 1 – – – – – 1
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – – – 1 –
– – – – 1 – – – – –
423
Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – – – – – – –
– – – – – 1 – – – –
– – – 5 – – – – – 1
– 3 – 8 3 – 1 – 2 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 – – 1 – 1 – – – –
– – – 2 – – – – – –
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 2 1 3 – – 3 –
– – – – – 1 – – – –
– – – 3 2 2 – – – –
– – – – – – – – – –
– – – – – – – – – –
2 2 – – – – – – – –
– – – 1 – – – – – –
– – – – – – – – – –
424
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – 1 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 4 1 – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – 2 – – – –
– 1 1 3 2 1 – – – –
1 – – – 1 2 – – 6 1
– – – – – – – – – –
– – – 1 – 1 – – 1 –
– 1 – 1 – 1 – – 3 –
– 1 – – 1 – – – 4 –
– 1 – – 1 2 – – 2 –
2 1 – 4 1 3 – – 3 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – 3 –
– – – 3 – – – – – 1
– – – – – 1 – – – –
– – – – – – – – – –
1 – – – – – – – 1 –
– – – – 1 1 – – 7 –
– – 3 – – – – – – 1
– – – – – – – – – –
2 3 – – 3 4 – – 16 5
4 1 10 9 1 3 3 4
– – – – – – – – – –
– – – – 1 1 – – – –
– – – – – – – – 1 7
425
Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – – – – – – –
– – – – 1 – – 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – 2
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – – – – 1 –
– – – – – 2 – – – –
– 2 – – 1 – – – – 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – –
– – – – – – – – – 1
– – – – – 1 – – – 1
– – – – – – – – – 1
– – – – – – – – 6 –
– – – – – 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – – – 1
– – – – – – – – – –
– – – – 1 – – – – –
– – – – – 1 – – – –
– – – – – – – – – –
– – – X – – – – X –
– – – X – X 1 – X –
2 X – – X X – – X 7
– – – – – X – – – –
426
Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 
3362.1
FCN 
3362.2
FCN 
11753
FCN 
11754.1
FCN 
11754.2
FCN 11757
FCN 
12208.1
FCN 
12208.2
FCN 9921
FCN 
9922.1
LSS 4
B.4?
SES 1
B? B–C 
– – – – – – – – cf Phlox –
X X X X X X – X X X
– – – X X X X X X X
– – – X X X 1 X X –
X X X X X X X X X X
– X – X X X – – – X
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
427
Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
2012 2012 2012 2012 2012 2012 2012 2012 2012 2012
L66 L73 F66 F55 L74 F67 F64 F55 F69 L92
Hearth Oven
Pot within 
F55
Hearth Oven
Pot within 
F60
Plaster 
Surface
Hearth
Wall 
Interior
Cooking 
Vessel
3 14 11 14 12 12 16 10 13 12
38 280 47 195 125 75 140 125 87 100
7.979 20.3274 3.5347 21.31 14.89 12.78 13.32 13.41 10.7929 9.2654
0.6765 3.4895 1.033 4.1 1.31 0.47 2.6 1.9 2.6465 3.1871
0.23 0.25 0.09 0.29 0.11 0.04 0.16 0.19 0.2 0.27
0.01 1.52 0.63 0.46 0.55 0.08 0.98 0.83 0.91 2.03
– – – – – 1 – – – –
– – – – – – – – – –
– – – 1 – – – – 1 –
– – – – – – – – – –
– – – 2 – – 2 – 2 4
– – – – 9 – – – 4 –
– – – – – – – 1 – –
– – – – – – – – – –
– – – – – – 2 – – –
– – – – – – 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 5 – – – – 3 3 4 2
– – – – – – – – 2 –
SES 1
B–C 
428
Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – – – –
– 3 – 5 5 1 2 1 – 5
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – 3 – – –
– 1 – 1 – – – – 3 3
1 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 14 2 10 13 14 12 13 9 6
– 4 – 9 4 – 10 15 54 22
– – – – 1 – 1 – 2 –
– – – – – – – 1 1 4
– – – – – – – – – –
– 1 – – – – – – – –
– – – – – – – – – –
– 1 – – – – – – – –
– – – – – – – – 1 –
– 3 2 9 6 – 7 4 32 6
– – – – – – – – – 2
– – – – – – – – 1 –
– – – – – – – – – –
– – – 1 1 – 3 2 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
429
Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – – 2 2 –
– – – – – – – – – –
– – – – – – – – – –
– 1 – 265 3 1 – 6 3 –
1 – – – – – 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
1 1 1 5 3 – 2 3 1 –
– 7 – 8 4 – – 1 3
– – 5 – 6 4 31 2 – 3
– – – – – – – 3 – –
– 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – 6 6 – – –
– – – – – – – – – –
– 1 – – – – – – – 8
– – – – 5 – – – – –
– – – – – – – – – –
– – – 1 – – – – – –
– – – – 1 – – – – –
– – – – – – – – – –
430
Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – – 1 –
– 1 – – 1 – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – 1 – 1 –
2 1 – – – 1 3 – – –
– – – – – – – – – –
– – 1 1 – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – 1 – – 2 –
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
– 3 – – – – 2 – 3 2
– – – – – – – – – –
– – – 1 – – 2 – 3 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – 1 2
– – – – 1 – – – – –
– 4 1 2 1 – – 1 2 5
– – – – – – – – – –
– – – – – – – – – –
– – – – – – 1 – – –
– 5 – – – – 1 – 2 4
431
Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – 1 – –
– – – – – – – – – –
– – – – 1 – – – 1 –
1 1 – – – 3 in pod – – 1 –
– – – – – – – – – –
– – – – – – – – – –
– 2 – – – 6 2 4 5 5
– – – – – – – – 102 –
– – – 1 – – 11 – 66 1
– 2 – – – – – – 1 –
– – – 1 – – – 1 – 1
– – – – 1 – – – – –
– 2 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – – – 2 – –
– 1 – – – – – – – 9
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – – – – –
– – – – – – – – – –
432
Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – – 2 5 –
1 – – – – 2 – – – –
– – – 1 2 – 1 – – –
– – – – – – – – – –
– – – – 1 – – – – –
– – – 1 – – – – 1 –
– 1 – – – – – – – 1
– – – 1 – – – – – –
– – – – – – – – 1 1
– – – – – – – – – –
– – – – – – – – – 1
– – – – – – – – 3 –
– – – – – – – – – –
– 1 – – – – – – – –
– – – – – – – – – –
– 2 – – – 1 – 1 2 –
– – – – – – – – – –
– 3 – 3 – 1 3 1 16 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – 1 – 1 –
– – – – – 1 – – 3 –
– – – – – – – – – –
433
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – 1 – –
– – – – 1 – – – – –
– – – – – – – – – –
– – – 1 1 – 1 – 1 –
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – 1 – – –
– 1 – – – – – – – –
– 16 1 3 1 – 4 – 5 17
– – – – – – – – – –
– – – – 2 – 2 – – –
– 3 – – 1 – – – – –
1 – – 1 2 – 3 1 3 –
– 3 – 1 2 – – – 1 1
– 2 – 4 3 3 3 3 5 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – – – 3 2
– – – – 2 – – – – –
– 36 – – – – – – – –
– 3 – 1 1 – – – – 1
1 4 – – 1 1 – – – 1
– – – – 6 – – – – –
– – – – – – – – – –
– 14 – 4 10 – – 7 – 20
– – – 4 – 5 – 1 5 –
– – – 2 – – – – – –
– – – – – – – – – –
1 1 – – – – – – – –
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Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – – – – – – – – –
– – – – – – – – 1 –
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – 1
– – – – – – – – – –
– 1 – 2 – – – – 2 1
– – – – – – – – – –
– – – 1 – – – – – –
– – – 1 – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 7 – – – – – – – 7
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – 1
– – – – – – – – – 1
– 1 – 1 – – – – 1 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – X X – X – – –
X X – 5 – X X X – X
– X – 1 – – X X XXX X
– – – – – – – – – –
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Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 
9922.2
FCN 9923 FCN 9944
FCN 
10063
FCN 
10084
FCN 
10085
FCN 
10092
FCN 
10352
FCN 10384 FCN 10692
SES 1
B–C 
– – Phlox
Linum 
strictum
X – Phlox – Phlox –
– X – X – X – X – X
X X X – – X – X X X
– X X X 3 – – – X X
X X X X X X X X X X
– X – X – – X X X
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
436
Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
2012 2012 2012 2012 2012 2012 2012 2013 2013 2013
F90 L97 L98 F83 L102 L100 L100 L91 L87 L87
Kiln Post Hole Post Hole
Activity Area: 
Ceramic 
Production
Foundation 
Trench Fill / 
Trash from 
Fire
Kiln Kiln
Mudbrick 
Floor
Plaster 
Surface
Plaster 
Surface
11 3 3 10 11 13 0.25 16 9 9
123 32 35 55 13 95 6 54 70 55
13.56 7.3678 4.8972 6.19 4.8598 11.02 1.39 5.3742 4.3632 4.4558
1.06 1.3783 2.1979 0.27 3.0589 1.79 0.72 1.6689 0.8703 0.5789
0.1 0.46 0.73 0.03 0.28 0.14 2.88 0.1 0.1 0.06
0.17 0.52 1.03 0.06 0.96 0.72 0.59 0.78 0.04 0.07
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – 1 – –
– – – – – – – – – –
– – 9 – – 7 – 2 – –
2 – 7 – – 1 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – 4 – 1 6 – 2 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
3 3 3 – 3 4 1 – – –
– – – – – – – – – –
SES 1
B–C 
437
Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – – – – –
5 2 2 – 105 3 – 3 – –
– – – – 13 – – – – –
– – – – – – – – – –
– – – – 4 – – – – –
– – – – – – – – – –
1 – – 1 – – – – – –
– – – – – – – – – –
– – 1 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 2 – – – – – – – –
– – – – – – – – – –
30 4 13 4 43 17 2 10 3 3
9 73 92 2 17 77 16 19 12 9
– 6 1 – – 8 2 – – –
– 2 2 2 – – – 1 – 1
– – – – – – – – – –
– – 1 – – – – 1 – –
1 – – – – – – 1 – –
– – 3 – – – – – – –
2 – 4 – – – 1 1 1 –
8 1 12 – 1 3 – 4 3 –
– – 1 – 7 1 – – – –
2 2 – – – – – – – –
– – – – – – – – – –
– – 4 – – – – 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
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Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – – – – –
– 3 – – 6 – – – – –
– – 4 – – 1 – – – –
– – – – 1 – – – 1 –
– – – – –
– 4 – 2 – 1 1 3 – 1
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – 1 – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 8 3 2 1 3 – 4 2 1
3 6 6 2 4 2 – 12 2 1
2 9 2 29 4 2 – 3
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 4 – 16 – – 4 – –
– – – – 15 – – – – –
– 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 5 – – 1 – – – –
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Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– 14 – – – – – 1 1 –
1 – – – – – – 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – 1 – – –
– 1 – 1 – 1 – 1 1 –
– – – – – – – – – –
– 2 – – – 1 – 2 – 3
– – – – – 1 – – – –
– – – – – – – – – –
– – – – – – – 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
4 – – – – – 1 – –
6 – – 1 – – – – – –
– – 1 – 1 1 – – – 1
– – – – – – – – – –
– – – – – – – – – –
1 – 1 1 – – – – –
– – – – – – – – – –
1 22 – – – 2 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – – – – – –
– 1 – – 1 – – – – –
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Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – – – – –
– – – – – 1 – – – –
– 1 – 2 – – – – – –
– 1 – 4, 1 in pod – – – 2 – –
– – – – – – – – – –
– – – – – – – – – –
4 – 2 – 4 2 – 2 3 –
– – – – – – – – – –
– – – – – – 1 4 – 1
2 4 – 2 – 1 – 1 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – 1
– 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 – – – – – – – – –
1 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
2 1 – – 1 – – – – –
– – – – – – – – – –
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Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – – – – –
– – – – – – – – – –
12 6 3 – – 4 – 2 – –
15 4 8 – – 9 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 1 1 – – – 1 – – –
2 5 1 – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – 1 – – – – 2 – –
– – – – 1 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 6 3 1 – – – 3 1 –
– – – – – 1 – – – –
1 3 2 – 3 1 1 6 – –
– – – – – – – – – –
– – 2 – – – – – – –
– 2 – – – – – – – –
– – – – 1 – – – – –
– – – – – – – – – –
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Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– 1 – – – – – – – –
– – 2 – – – – – – –
– 1 1 1 2 1 1 – –
5 4 – – – – – 2 – –
– – – – – – – – – –
1 5 – – – – – – – –
1 4 – – – – – – – –
– 7 – – – – – – – 1
1 3 – – – – – – – –
1 4 9 1 4 8 – 5 – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
3 2 – – 1 – – – – –
– 1 – – – – – – – –
– – – – – – – 2 – –
– 5 – 1 – – – – 1 –
1 1 – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
16 37 – – – 1 – 1 1 –
12 3 2 – – 3 1 2 – 1
– – – – – – – – – –
– – 7 – – – – – – –
1 – – 3 – – – – – –
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Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – 1 – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – 2 – –
– – – – – – – – – –
– – – – – – – – –
– – – – – 1 – – – –
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – 1 – – –
– – – – – – – 1 – –
– 2 – – – – – – 2 –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – 1 – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
X – – – – – – X – –
4 – – X – X X 7 4 X
X X X X X X – X 2 –
– – – – – – – – – –
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Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 
11170
FCN 
11171
FCN 
11172
FCN 11333 FCN 11637
FCN 
11642
FCN 
11643
FCN 11794
FCN 
12211.1
FCN 
12211.2
SES 1
B–C 
– – – – – – –
Linum 
strictum
Trigonella Phlox
X X X X – X – X X
X X X – X X – X X X
X 2 X – – X X X –
X X X X X X X X X X
X X X X X – X – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
1 – – – – – – – – –
– – – – – – – – – –
– – – – – – – – – –
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Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
2013 2013 2013 2013 2013 2013 2013 2013 2013
L100 L100 L106 L106 L120 L120 L117 L120 L120
Kiln Kiln
Cultural 
Fill
Cultural 
Fill
Earthen 
Surface
Earthen 
Surface
Pitfill
Earthen 
Surface
Earthen 
Surface
12 9 9 9 10 10 3 12 14
58 70 105 100 28 35 25 45 55
7.3822 7.7704 13.1944 7.767 15.4032 17.2657 5.142 9.778 12.577
2.4689 2.1196 1.8638 1.2861 3.6495 4.3665 1.043 2.4503 3.0232
0.21 0.24 0.21 0.1429 0.35 0.44 0.35 0.2 0.22
0.47 0.46 0.06 0.08 1.66 2.84 0.5 1.28 1.84
– – – – 2 – – – –
– – – – – – – 1 –
– – – – – – – 2 –
– – – – – – – – –
7 3 – – 2 22 1 19 10
12 15 – – 9 2 – 25 22
– 1 – – – – – – 2
– – – – – – – – 1
5 3 – – 14 5 1 48 43
– – – – – 1 – – 3
– – – – – – – – –
2 – – – 1 2 – – –
– – – – – – – – –
11 3 – – 11 5 1 4 1
– – – – 2 3 – – 1
SES 1
B–C Apsidal
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Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – – – – 2 – – –
6 2 – – 1 7 1 4 8
– – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – 1 – – – –
1 3 – – 3 2 – 1 –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
27 20 2 3 13 19 7 13 25
58 187 4 1 117 177 94 114 210
– 1 4 – 7 15 4 6 12
2 – 1 – 1 2 1 1 2
– – – – – – – – –
– 1 – – – – 1 – 1
3 – – – – – – – –
4 9 – – 2 1 4 – 1
19 3 1 – – – 2 – –
40 28 4 2 6 18 9 15 17
1 – – – 4 1 1 1 2
8 3 1 1 – – 2 – –
– – – – – – – – –
– 5 – – 2 6 2 4 7
– – – – – – – – –
– – – – – – – – –
– – – – 1 – – – –
– – – – – – – – –
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Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – – – – – – – –
– – – – – – – – –
4 3 – – 4 – 1 – –
– – – – – – – – –
3 – – – 4 4 1 1 5
– – – – – – – – –
– – – – – 2 – – –
– – – – 1 – – – –
– – – – 2 – – – –
– – – – – – – – –
– – – – – – – – –
11 13 – – 8 4 2 5 4
4 5 – – 2 7 – 4 –
2 5 3 – 1 – – 8 6
– – – – – – – – 1
– – – – – – – – 1
– – – – – – – – –
– – – – – – – – –
– 1 – – – 2 – – 1
– – – – – – – 1 –
– – – – 3 1 – – –
– – – – – – 4 – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
1 1 – – 1 – – – –
448
Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – – – – 1 – – –
– 2 – – 1 – – – –
1 – – – – – – – –
– – – – – – – – –
– – – – – – – 1 –
1 – – – – – – – 1
1 1 – – – 1 – – –
4 1 – – – – – – –
4 2 – – 1 – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– 1 1 – – – – – –
12 11 – – – – – – –
– – – – – – 1 – –
– – – – – – – – –
1 – – – – – – – –
– – 1 – – – – – –
1 – – – – – – – –
1 – – – – – – – –
7 3 – 1 8 14 – 6 3
– – – – – – – – –
– – – – 1 – – – –
5 – – – – – – – –
2 – – 1 – – – 1 1
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Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – – – – – – – –
– 1 – – – – – 1 –
2 1 – – – – – – –
– – 2 3 2 1 – – –
– – – – – – – – –
– 1 – – – – – – –
11 8 3 – – 1 3 – –
– – – – – – – – –
13 1 – – 2 2 12 4 3
– – 1 – 1 2 – – 1
– – – – – – – – –
– – – – – – – – –
1 – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
4 – – – – – – – –
– – – – – – – – –
– – – – – – – – 1
– – – – – – – – –
– 1 – – – – – – –
– – – – – – – – –
– – – – 1 – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
450
Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – – – – – – – –
– – – – – – – – –
– 16 – – 1 7 3 – –
2 20 – – – 13 4 2 3
46 – – – – – – – –
– – – – – – – – –
– – – – – – – 1 –
– 3 – – 1 8 – – 2
6 3 – – – – – – –
– – – – – – – – –
1 2 – – 1 – – – –
– – – – – – – – –
5 2 – – – – – – 2
1 1 – – – 2 – – 2
– – – – – – – – –
– – – – – 1 – – 1
– – – – – 1 – – –
7 5 – – 3 1 7 6
– – – – – – – – –
6 5 – 1 – 2 3 – –
– 2 – – – – – – –
– – – – – – – – –
1 1 – – – – – – –
– – – – – – – 3 –
– – – – – – – – –
451
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
1 – – – – – – – –
– 1 – – – – – – –
– – – – – – – – –
– – – 1 1 – – 1 2
– – – – – – – – –
– – – – – – 1 – –
1 1 – – 2 – – – 5
– 1 – – 2 – 2 1
6 5 – – 3 3 2 – –
– – – – – – – – –
– – – – – 1 1 – –
– – – – – 1 – – –
– 1 – – – – 1 – –
– – – – – – 1 – 2
14 3 – 10 8 4 2 1
– – – – – – – – –
– – – – – – – – –
– – – – – 3 – – –
– 2 – – 1 5 – 3 2
– – – – – – – – –
– – – – – – – – –
– – – – 3 3 – – –
– – – – – 1 – – –
– – 1 – – – – – –
– – – – – – – – –
7 10 – – 2 4 4 1
6 20 2 1 4 6 4 2 2
1 – – – – – – – –
4 – – – – – 1 – –
– – – 1 – – – – –
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Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – – – – – – – –
– – – – – 4 – 1 5
– – 1 – – 1 – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
1 – – – – 1 – – 1
5 – – – – – – –
– 1 – – – – – – –
– – – – – – – –
– – – – – – – – –
– – – – – – – – –
2 – – – – – – – –
– – – – – – 1 –
– – – – 1 – – – –
– – – – – – – – 1
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
X X – – X X X
X X X 8 X X X
X – – X 16 X X
– – – – – – – – –
453
Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
FCN 
12618.1
FCN 12618.2
FCN 
12200.1
FCN 
12200.2
FCN 
12746.1
FCN 
12746.2
FCN 
13062
FCN 
13073.1
FCN 
13073.2
SES 1
B–C Apsidal
– – XXX – – – – – –
X X X X X X X X
X X X – X X X X X
X X X X 3 11 X X X
X X X X X X X X X
X X – X X X X X X
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – 2 – – – –
2 – – – – 1 2 – –
– – – – – – – – –
– – – – – – – – –
454
Trench
Phasing
Field Context Number
Year Excavated
Locus or Feature Number
Context
Volume of Sediment Floated (l)
Volume of Light Fraction (ml)
Total Weight of Light Fraction (g)
Weight of > 1 mm Charcoal 
Fraction (g)
Density of >1 mm Charcoal (g/l)
Wood Weight (g)
Economic Taxa
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum , glume base
Triticum dicoccum , glume base
Triticum monococcum  glume
Triticum dicoccum  glume
New glume wheat, glume base
New glume wheat glume
Triticum durum/aestivum
Triticum durum  rachis
Triticum durum/aestivum  rachis
Triticum  sp. indet.
Triticum  sp. rachis
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
2013 2013 2012 2012 2012 2012 2012
L109 L126 L68 F73 L99 L96 L83
Cultural Fill Hearth
Cultural 
Fill
Platform
Cultural 
Fill
Cultural 
Fill
Burial
20 16 14 12 13 12 7
175 35 27 28 23 23 85
23.1003 11.7512 7.8911 7.8569 6.0294 8.5955 16.1733
2.9205 1.3556 4.43 1.9043 1.3774 0.8437 1.5635
0.15 0.08 0.32 0.16 0.11 0.07 0.22
0.39 0.4 0.34 0.34 0.34 0.24 0.01
– – – – – – –
– – – – – – –
– 1 – – – 1 –
– – – – – – –
2 4 4 4 – 1 –
1 – 3 4 – – –
– – – – – – –
– – – – – – –
1 – 2 – 1 – –
– – – – – – –
– – – – – – –
1 – 1 – – – –
– – – – – – –
– 3 5 2 – 1 –
– – – – – – –
SES 1
Apsidal Apsidal or EB
455
Trench
Phasing
Field Context Number
Triticum  sp. Glume
Hordeum  sp.
Hordeum distichon  (2-row)
Hordeum vulgare  (6-row)
Hordeum spontaneum
Hordeum  wild spp.
Hordeum  sp. rachis
c.f. Hordeum  sp. rachis
Hordeum distichon  sp. rachis
Hordeum  vulgare sp. rachis
Hordeum  sp. glume
c.f. Hordeum sp. glume
c.f. Secale  sp.
Cereal grain indet.
Cereal glume base indet.
Cereal glume indet.
Cereal rachis indet.
c.f. Cereal rachis indet
Basal rachis indet.
Basal culm (>2mm diameter)
Basal culm (<2mm diameter)
Cereal culm (>2mm diameter)
Cereal culm (<2mm diameter)
Cereal embryo
c.f. Cereal embryo
Awn fragments
Triticum dicoccum  terminal spikelet 
fork
Culm Bud
Mineralized culm
Graminae Spikelet
Glume/Calyx
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – – – – – –
2 4 115 65 22 1 –
– – 8 – – – –
– – – – – –
– – 7 – 1 – –
– – 3 – 1 –
1 – 4 – – 2 –
– – – – – – –
– – – – – – –
– – – – – – –
2 – 1 – – – –
– – – – – – –
– – – – – – –
13 11 205 70 36 14 3
99 56 27 16 4 8 3
3 – 8 – – – –
– 3 1 1 – – –
– – – – – – –
– – 1 – – – –
– – – – – – –
1 1 – – – – 1
– – 2 – – – –
16 8 1 8 1 2 2
1 1 41 11 4 – –
– – – 1 – – –
– – – – – – –
2 1 1 – – – –
– – – – – – –
– – – – – – –
1 – – – – – –
– – – – – – –
456
Trench
Phasing
Field Context Number
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus  sp.
Pisum  sp.
c.f. Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Small legume 1
Other Economic Species
Capparis  sp.
c.f. Capparis  sp
Capparis spinosa
Linum usitatissimum
c.f. Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
c.f. Vitis vinifera  fragment
Non-Economic Taxa
CUPRESSACEAE
Juniperus sp.
RANUCULACEAE
Adonis  sp.
Ranunculus arvensis
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – – – – – –
– – – – – – –
4 2 – 1 – – –
– – – – – – –
3 – – – – –
– 1 4 1 – 3 –
3 – – – – – –
– – – 2 – – –
– – – – – – –
1 – – – – – –
– – – – – – –
1 – – – – – –
7 7 4 2 3 1 2
12 – 14 5 2 3 –
19 – 1 9 1 4 5
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– 2 – – 1 – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – –
– – – – – – –
1 – – – – – –
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Trench
Phasing
Field Context Number
PAPAVERACEAE
Glaucium  sp.
Glaucium  type
CRUCIFERAE/BRASSICACEAE
Eruca  sp.
Lepidium  sp.
Neslia  sp.
Brassicaceae 1
Brassicaceae indet.
Silique
CARYOPHYLLACEAE
Stellaria  sp.
Stellaria capsule
Spergularia  sp.
Polycarpon  sp.
c.f. Polycarpon  sp.
Saponaria  sp.
Gypsophila sp.
Silene  sp.
Silene  type
Vaccaria pyramidata
c.f. Vaccaria pyramidata
c.f. Aizoon  sp.
Caryophyllaceae 1
Caryophyllaceae indet.
POLYGONACEAE
Polygonum  sp.
Rumex  sp.
c.f. Rumex sp.
Polygonum/Cyperaceae
CHENOPODIACEAE
Chenopodium  sp.
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – – – – – –
– – – – 1 – –
– – – – – – –
– – – – – – –
– – – – – – –
– – 2 – – – 1
1 1 2 – 1 – –
– – – – – – –
3 – 7 1 1 1 –
– – – – – – –
– – – – – – –
2 – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– 2 – 3 – – 1
3 – 1 – – – –
– – 1 2 – – –
– 1 – – – – –
– – – – – – –
– 1 1 – – – –
– 1 – – – – –
3 3 11 4 – 4 –
– – – – – – –
– – – – – – –
– – – – – – –
– – 1 – 1 2 2
458
Trench
Phasing
Field Context Number
AMARANTHACEAE
Salsola  type
MALVACEAE
Malva  sp.
Malva  type
FABACEAE/LEGUMINOSAE
Astragalus  sp.
c.f. Astragalus  sp.
c.f. Vigna  sp.
Trifolium  sp.
c.f. Trifolium
Melilotus  sp.
Trigonella  sp.
Medicago  sp.
c.f. Medicago  sp.
Coronilla  sp.
Scorpiurus sp.
Trifolium/Melilotus
APIACEAE/UMBELLIFERAE
c.f. Ammi majus
c.f. Daucus  sp.
Apiaceae/Umbelliferae indet.
DIPSACACEAE
Cephalaria  sp.
ASTERACEAE/COMPOSITAE
Artemisia  sp.
Onopordum sp.
Centaurea  sp.
c.f. Centaurea  sp.
Asteraceae 1
Asteraceae indet.
Asteraceae capitula
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – – – – – –
1 in pod – – – – – –
1 1 – – – – –
– – 1 – 1 1 11, 3 in pod
– – – – – – –
– – – – – – –
4 8 9 – 1 1 –
– – – – – – –
– 15 4 4 1 1 –
– 1 1 – 1 – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – 1
– – – – – – –
– – – – – – 1
– – – – – – –
– – – – – – –
– 3 – – – – –
– – 2 – – – 4
– – – – – – –
459
Trench
Phasing
Field Context Number
BORAGINACEAE
Heliotropium  sp.
Rocholia  sp.
Arnebia  sp.
Buglossoides  sp.
Buglossoides arvensis
Echium  sp.
Onosma  sp.
Boraginaceae indet.
VERBENACEAE
Verbena  sp.
c.f. Verbena  sp.
LAMIACEAE/LABIATAE
Ajuga/Teucrium
Nepeta  sp.
Ziziphora  sp.
Lamiaceae 1
Lamiaceae 2
Lamiaceae indet.
Lamiaceae culm
THYMELAEACEAE
Thymelaea  sp.
c.f. Thymelaea  sp.
RUBIACEAE
Asperula/Galium
c.f. Asperula/Galium
LILIACEAE
Bellevalia  sp.
CYPERACEAE
Bolboschoenus glaucus
Carex  sp.
Eleocharis  sp.
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – – – – – –
– – – – – – –
2 2 1 1 4 1 –
– 7 – – 5 2 2
3 – 4 4 – – –
– – – – – – –
– – – – – – –
1 1 – – – – –
– – – – 1 – –
– – – – – – –
1 – 1 2 – – –
– – – – – – –
5 1 – 3 – – –
– – 2 – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– 2 – – 2 2 –
– – – – – – –
1 1 – – – – –
– – – – – – –
– – – – – – –
– – 1 – 1 – –
– 1 – 5 – – –
– – – – – – –
460
Trench
Phasing
Field Context Number
Cyperaceae indet.
POACEAE
Eremopyrum  sp.
c.f. Eremopyrum  sp
Aegilops  sp.
Aegilops  sp. glume base
Aegilops  spikelet
Aegilops  sp. glume
Bromus  sp.
Phalaris  sp.
c.f. Phalaris  sp.
Phleum pratense
Phleum phleodies
Phleum arenarium
Phleum boissieri
Lolium  sp.
c.f. Lolium  sp.
Lolium perenne
Poa bulbosa
Stipa  sp.
Poaceae 2
Poaceae 7
Poaceae 8
Poaceae 9
Hordeum/Lolium
Bromus/Stipa
Small grass seed indet.
Grass – Indet.
Reed Culm
UNKNOWN
Rhizome/Node
Curly Seed
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – 3 1 – – –
– – – – – – –
– – – – – – –
1 – 2 – – – –
– – – – – – –
– – 1 – – – –
– – – – – – –
– 1 3 – – 1 1
7 3 2 6 3 3 2
– – – – – – –
1 – – – – – –
7 1 2 1 1 – 1
– – 1 – – 1 2
1 – 3 1 1 – –
7 3 16 2 3 –
– – – – – – –
– – – – – – –
– – – – – – –
– – 2 1 4 1 –
– – 1 – – – –
– – – 1 – – –
– – 1 1 3 1 –
– – – – – 1 –
– – – – – – –
– – – – – – –
14 – 3 6 4 1 4
10 5 15 3 – – –
– – – – – – –
5 – – – – – –
1 – – – – – 4
461
Trench
Phasing
Field Context Number
Bumpy surface
Layer Seed
Flat Seed
Thick spikey seed
Curled Seed
Circular Seeds
Seed with attachment
Unknown 1
Unknown 3
Unknown 4
Unknown 5
Unknown 8
Unknown 9
Unknown 10
Unknown 11
Unknown 12
Unknown 14
Unknown 15
Unknown 17 
Unknown 18
Unknown 19
Unknown 20
Unknown 22 
Unknown 24
Unknown 25
Unknown 26
Unknown 27
OTHER
Dung
Indeterminate seed (>1mm)
Indeterminate seed (<1mm)
Indeterminate plant part
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
2 1 – – – – –
– – 2 2 – – –
– 1 3 1 – – –
– – – – – – –
– – – – – – –
– 1 – 1 – – –
– – 1 – – – –
– – – – – – –
1 – – – – – –
– – 2 – – – –
– 1 – – – – –
– – – – – 1 –
– – – – – – –
– – – – – – –
– – – – – – –
1 – – – – – –
– – – – – – 3
– – – – – – –
1 – – – – – –
– – – – – – –
X X – – X X –
X XXX X – X X X
X – X X X X X
– – – – – – –
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Trench
Phasing
Field Context Number
Modern seed
Shell
Bone
Twig
Wood
Charcoal Shell/Exocarp
Paranchema or Wood
Mouse Dung
Branch Attachments
Slag/Conglomerate
Glume/Calyx
Thorn
Nut Shell
Bud
Capsule
Ceramic impression
Apsidal or 
Later
FCN 13670 FCN 13691
FCN 
10678
FCN 
11162
FCN 
11173
FCN 
11319
FCN 10652
SES 1
Apsidal Apsidal or EB
– – 1 – – – –
X X X X X – X
X X X X X – X
7 X 2 2 X X X
X X X X X X X
X – X X X
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – –
– – – – – – X
– – – – – – –
– – – – – – –
– 1 – – – – –
– X – – – – –
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Appendix B-1: Regional Archaeobotanical Assemblages
Sites
Mersin-
Yumuktepe
Hacınebi Tepe Çayboyu İkiztepe Çamlıbel Tarlası Korucutepe Sos Höyük
Region SE Anatolia SE Anatolia
Eastern 
Anatolia
Central 
Anatolia
Central Anatolia
Eastern 
Anatolia
Eastern Anatolia
Samples 26 samples 20 samples 10 samples 25 samples 14 cc seeds 1 sample, ~60 L 
References
Fiorentino, et 
al. (2014) 
Stein, et al. 
(1996)
Nesbitt, et 
al. (2017)
van Zeist 
(2003)
Papadopoulou and 
Bogaard (2011)
van Zeist and 
Bakker-Heeres 
(1975)
Longford, et al. 
(2009)
Cereals
Triticum monococcum 97 0.21 g 9,411 10 201
c.f. Triticum monococcum 79
Triticum dicoccum 369 0.19 g 77,917 574 145 7
c.f. Triticum dicoccum 275
Triticum monococcum, glume 
base
23 (forks) 18 
(glume bases)
Triticum dicoccum, glume 
base
11 glume 
bases, 25 
spikelet forks
New glume wheat, glume base 82 glume bases
Triticum dicoccum  terminal 
spikelet fork
New glume wheat/T. 
dicoccum
920 glume bases
Triticum durum/aestivum 0.06 g 39,506 3 1 86
3900–3400 
B.C.E.
Periods
Middle 
Chalcolithic 
and Late 
Chalcolithic
3500–3000 
B.C.E.
3500–3000 
B.C.E.
3590–3470 
B.C.E.
4100–3300 
B.C.E.
4000–3350 
B.C.E.
Pre-3200 B.C.E.
464
Sites
Mersin-
Yumuktepe
Hacınebi Tepe Çayboyu İkiztepe Çamlıbel Tarlası Korucutepe Sos Höyük
Pre-3200 B.C.E.
c.f. Triticum durum/aestivum 8
Triticum durum/aestivum 
rachis
1 22
Triticum  sp. hulled grains 83
Triticum  sp. indet. 0.32 g 44 35
c.f. Triticum  sp. indet. 7
Triticum  sp. glume bases
513 spikelet 
forks
109,619 
glume bases
451 glumes; 
713 spikelet 
forks
Triticum aestivum/durum 
internode
1
Hordeum  sp. 20
Hordeum vulgare  (6-row) 33 2.06 g 89 250 46
c.f. Hordeum vulgare (6-row) 91
Hordeum vulgare  (hulled) 71,315 115
Hordeum vulgare  (hulled 
straight)
21
Hordeum vulgare  (hulled 
twisted)
2
Hordeum vulgare  (naked) 7
Hordeum spontaneum 5
Hordeum  sp. internode 15
Cereal grain indet. 55 4.26 g 2.63 g 227
Cereal glume base indet. 714 glume bases
Cereal culm (<2mm diameter) 12 nodes
Cereal culm node or culm base 
(>2 mm diameter)
107
465
Sites
Mersin-
Yumuktepe
Hacınebi Tepe Çayboyu İkiztepe Çamlıbel Tarlası Korucutepe Sos Höyük
Pre-3200 B.C.E.
Cereal sub-basal rachis 4
Legumes
Cicer arietinum X X
c.f. Cicer arietinum 7
Vicia ervilia 53 167 148
c.f. Vicia ervilia 6
Vicia  sp. 1
Lens culinaris 276 46 96
c.f. Lens culinaris 4
Lens  sp. 8 0.13 g
Lathyrus ochrus , c.f. 1
Lathyrus sativus/cicera 3
Lathyrus  sp. 0.07 g 1
Pisum sativum 181
Pisum  sp. 10
Lathyrus /Vicia  type 1 1
Large legume, indet. 0.11 22
Medium legume, indet. 12
Small legume, indet. 9 210
Other Economic Species
Linum usitatissimum 3 256 73
Linum  sp. 4 3
c.f. Linum  sp. 12
Ficus carica  (syconium) 25
Ficus carica  (fruit) 58 9? 274
Olea europaea  (endocarp) 2
466
Sites
Mersin-
Yumuktepe
Hacınebi Tepe Çayboyu İkiztepe Çamlıbel Tarlası Korucutepe Sos Höyük
Pre-3200 B.C.E.
Olea europaea  (frag) 79
Pistacia  sp. 2 34
Vitis vinifera  spp. sylvestris 16 3 45
Vitis vinifera  spp. vinifera
Vitis  sp. 0.03 g
Vitis penduncle 3
Pistacia terebinthus/atlantica
Prunus  sp. 10 1
c.f. Prunus  sp. 0.02
Non-Economic Taxa
RANUCULACEAE
Adonis  sp. 1 1
Ranuculaceae indet. 10
PAPAVERACEAE
Glaucium  sp.
CRUCIFERAE/            
BRASSICACEAE
Brassicaceae indet. 4
CARYOPHYLLACEAE 1
Gypsophila sp. 2 207
Silene  sp. 28
Vaccaria pyramidata 6
Vaccaria  sp. 6
Caryophyllaceae indet. 4 225
POLYGONACEAE 4
Polygonum aviculare 86
Polygonum  sp. 5 4
CHENOPODIACEAE 1 11 25
Chenopodium  sp.
467
Sites
Mersin-
Yumuktepe
Hacınebi Tepe Çayboyu İkiztepe Çamlıbel Tarlası Korucutepe Sos Höyük
Pre-3200 B.C.E.
MALVACEAE 3
Malva  sp. 1
Malvaceae indet. 3
FABACEAE/      
LEGUMINOSAE
Astragalus  sp. 36
Trigonella astroites -type 50
Trigonella  sp.
1 (legume) 5 
(seed)
4 1
Medicago  sp. 9
Coronilla  sp. 40
Fabaceae indet. 2 7
APIACEAE/       
UMBELLIFERAE
Apiaceae/Umbelliferae indet. 5
ASTERACEAE/     
COMPOSITAE
Asteraceae indet. 3
BORAGINACEAE
Heliotropium  sp. 907
Buglossoides arvensis 250
Boraginaceae indet. 1
VERBENACEAE
Verbenaceae indet. 1
LAMIACEAE/     
LABIATAE
5
Ajuga/Teucrium 1
Lamiaceae indet. 6
THYMELAEACEAE 3
Thymelaea  sp.
Thymelaeaceae indet. 100
468
Sites
Mersin-
Yumuktepe
Hacınebi Tepe Çayboyu İkiztepe Çamlıbel Tarlası Korucutepe Sos Höyük
Pre-3200 B.C.E.
RUBIACEAE
Asperula/Galium
Asperula arvensis  c.f. 14 277
Galium  sp. 29
Rubiaceae indet. 6
LILIACEAE
Liliaceae indet. 1
CYPERACEAE 4
Carex  sp. 3
c.f. Carex sp. 10
Cyperaceae indet. 3 cf Hispida
POACEAE
Aegilops  sp. 20
Aegilops  sp. glume base 6
Hordeum murinum -type 2
Hordeum spontaneum -type 3
c.f. Triticum boeoticum 65
Bromus  sp. 1 1 359
Phalaris  sp. 1
Lolium c.f. remotum 8 259 22 4166 X
Lolium  sp.
c.f. Lolium  sp. 13 45
Lolium (long) 3 4
Poaceae indet. 20
Graminae 1 (Phleum type) 155
469
Sites
Region
Samples
References
Cereals
Triticum monococcum
c.f. Triticum monococcum
Triticum dicoccum
c.f. Triticum dicoccum
Triticum monococcum, glume 
base
Triticum dicoccum, glume 
base
New glume wheat, glume base
Triticum dicoccum  terminal 
spikelet fork
New glume wheat/T. 
dicoccum
Triticum durum/aestivum
Periods
Yarım Höyük Kuruçay Arslantepe
SE Anatolia
Central 
Anatolia
Eastern 
Anatolia
10 samples 25 samples 14 samples
Rothman, et 
al. (1998)
Nesbitt 
(1996)
Balossi Restelli, 
et al. (2010) 
Present in 5 
samples
121
0.03 g
Present in 7 
samples
382
23
Post-3200 B.C.E.
3400–3000 
B.C.E.
Period VI A 
3350–3000 
B.C.E.
3620/3350 
to 3000 
B.C.E.
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Sites
c.f. Triticum durum/aestivum
Triticum durum/aestivum 
rachis
Triticum  sp. hulled grains
Triticum  sp. indet.
c.f. Triticum  sp. indet.
Triticum  sp. glume bases
Triticum aestivum/durum 
internode
Hordeum  sp.
Hordeum vulgare  (6-row)
c.f. Hordeum vulgare (6-row)
Hordeum vulgare  (hulled)
Hordeum vulgare  (hulled 
straight)
Hordeum vulgare  (hulled 
twisted)
Hordeum vulgare  (naked)
Hordeum spontaneum
Hordeum  sp. internode
Cereal grain indet.
Cereal glume base indet.
Cereal culm (<2mm diameter)
Cereal culm node or culm base 
(>2 mm diameter)
Yarım Höyük Kuruçay Arslantepe
Post-3200 B.C.E.
Present in 7 
samples
33
23 spikelet 
forks
0.03 g?
Present in 15 
samples
800
0.28 g
471
Sites
Cereal sub-basal rachis
Legumes
Cicer arietinum
c.f. Cicer arietinum
Vicia ervilia
c.f. Vicia ervilia
Vicia  sp.
Lens culinaris
c.f. Lens culinaris
Lens  sp.
Lathyrus ochrus , c.f.
Lathyrus sativus/cicera
Lathyrus  sp.
Pisum sativum
Pisum  sp.
Lathyrus /Vicia  type
Large legume, indet.
Medium legume, indet.
Small legume, indet.
Other Economic Species
Linum usitatissimum
Linum  sp.
c.f. Linum  sp.
Ficus carica  (syconium)
Ficus carica  (fruit)
Olea europaea  (endocarp)
Yarım Höyük Kuruçay Arslantepe
Post-3200 B.C.E.
Present in 2 
samples
8
Present in 15 
samples
83
2 g?
Present in 8 
samples
2
Present in 8 
samples
X 2
Present in 7 
samples
472
Sites
Olea europaea  (frag)
Pistacia  sp.
Vitis vinifera  spp. sylvestris
Vitis vinifera  spp. vinifera
Vitis  sp.
Vitis penduncle
Pistacia terebinthus/atlantica
Prunus  sp.
c.f. Prunus  sp.
Non-Economic Taxa
RANUCULACEAE
Adonis  sp.
Ranuculaceae indet.
PAPAVERACEAE
Glaucium  sp.
CRUCIFERAE/            
BRASSICACEAE
Brassicaceae indet.
CARYOPHYLLACEAE
Gypsophila sp.
Silene  sp.
Vaccaria pyramidata
Vaccaria  sp.
Caryophyllaceae indet.
POLYGONACEAE
Polygonum aviculare
Polygonum  sp.
CHENOPODIACEAE
Chenopodium  sp.
Yarım Höyük Kuruçay Arslantepe
Post-3200 B.C.E.
6
5
Present in 3 
samples
2
57 seeds?
1 seed?
1 seed?
473
Sites
MALVACEAE
Malva  sp.
Malvaceae indet.
FABACEAE/      
LEGUMINOSAE
Astragalus  sp.
Trigonella astroites -type
Trigonella  sp.
Medicago  sp.
Coronilla  sp.
Fabaceae indet.
APIACEAE/       
UMBELLIFERAE
Apiaceae/Umbelliferae indet.
ASTERACEAE/     
COMPOSITAE
Asteraceae indet.
BORAGINACEAE
Heliotropium  sp.
Buglossoides arvensis
Boraginaceae indet.
VERBENACEAE
Verbenaceae indet.
LAMIACEAE/     
LABIATAE
Ajuga/Teucrium
Lamiaceae indet.
THYMELAEACEAE
Thymelaea  sp.
Thymelaeaceae indet.
Yarım Höyük Kuruçay Arslantepe
Post-3200 B.C.E.
474
Sites
RUBIACEAE
Asperula/Galium
Asperula arvensis  c.f.
Galium  sp.
Rubiaceae indet.
LILIACEAE
Liliaceae indet.
CYPERACEAE
Carex  sp.
c.f. Carex sp.
Cyperaceae indet.
POACEAE
Aegilops  sp.
Aegilops  sp. glume base
Hordeum murinum -type
Hordeum spontaneum -type
c.f. Triticum boeoticum
Bromus  sp.
Phalaris  sp.
Lolium c.f. remotum
Lolium  sp.
c.f. Lolium  sp.
Lolium (long)
Poaceae indet.
Graminae 1 (Phleum type)
Yarım Höyük Kuruçay Arslantepe
Post-3200 B.C.E.
2
1 seed?
2 seeds?
1 seed?
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Appendix B-2: Regional Zooarchaeological Assemblages
Sites Hacınebi Tepe Çamlıbel Tarlası Sos Höyük Yarım Höyük Arslantepe
Region Southeastern Anatolia Central Anatolia
Eastern 
Anatolia
Southeastern 
Anatolia
Eastern 
Anatolia
Periods
Phase A: 4100–3800 B.C.E. 
Phase B1: 3800–3600 B.C.E. 
Phase B2: 3600–3300 B.C.E. 
3590–3470 B.C.E.
3500–3000 
B.C.E.
3400–3000 
B.C.E.
Period VI A 
3350–3000 
B.C.E.
Quantified Amounts NISP NISP NISP NISP NISP
References Bigelow (2011)
Bartosiewicz and 
Gillis (2011)
Piro (2009)
Rothman, et al. 
(1998)
Bökönyi 
(1983)
Domesticates
Bos taurus  (cow)
Phase A: 140 (5.9%);      Phase 
B1: 245 (10.4%); Phase B2: 
167 (5.7%)
1053 (40.9%) 234 9 637 (16.96%)
Ovis/Capra  (sheep/goat)
Phase A: 1402 (58.9%); Phase 
B1: 1098 (46.8%); Phase B2: 
1442 (49.5%) 
387 (15%) 789 10 3083 (82.08%)
Ovis aries (sheep)
Phase A: 154 (6.5%);      Phase 
B1: 98 (4.2%);     Phase B2: 
237 (8.1%) 
182 (7.1%) 211
Capra hircus  (goat)
Phase A: 133 (5.6%);      Phase 
B1: 75 (3.2%);     Phase B2: 
121 (4.2%) 
24 (0.9%) 54 4
Sus scrofa  dom. (pig)
Phase A: 404 (17%);       Phase 
B1: 568 (24.2%);     Phase B2: 
529 (18.2%) 
864 (33.6%) 5 5 23 (0.61%)
Equus  sp. (horse) 1 (0%) 1 1 2 (0.06%)
Canis familiaris  (dog) 39 (1.5%) 3 11 (0.29%)
Wild Species
Bos primigenius (aurochs) 68
Capra aegagrus  (Bezoar goat) 28
Capreolus capreolus  (roe deer) 0 154
Cervus elaphus  (red deer) 3 (0.1%) 1
476
Sites Hacınebi Tepe Çamlıbel Tarlası Sos Höyük Yarım Höyük Arslantepe
Cervidae
Phase A: 20 (0.008%);    Phase 
B1: 75 (0.032%);     Phase B2: 
119 (0.041%)
Castor  sp.
Phase A: 1 (0.0004%);    Phase 
B1: 0;                    Phase B2: 0
Canis lupus  (wolf) 1
Canidae
Phase A: 28 (0.012%);    Phase 
B1: 24 (0.010%); Phase B2: 82 
(0.028%)
Dama  sp.
Phase A: 0;                            
Phase B1: 19 (0.008%); Phase 
B2: 12 (0.004%)
2 24
Equus hemionus  (onager) 10
Equidae
Phase A: 12 (0.005%);    Phase 
B1: 4 (0.002%);     Phase B2: 
24 (0.008%)
Felis  sp.
Phase A: 0;                       Phase 
B1: 2 (0.0009%); Phase B2: 1 
(0.0003%)
1
Gazella  sp.
Phase A: 12 (0.005%);    Phase 
B1: 40 (0.017%); Phase B2: 15 
(0.005%)
1
Lago  sp.
Phase A: 0;                        
Phase B1: 0;                        
Phase B2: 1 (0.0003%)
Lepus europaeus  (hare) 14 (0.5%) 3
Lepus  sp. (hare)
Phase A: 2 (0.001%);    Phase 
B1: 10 (0.004%);     Phase B2: 
3 (0.001%)
2
Meles meles  (Eurasian badger) 3
Mustela nivalis  (common weasel) 1
477
Sites Hacınebi Tepe Çamlıbel Tarlası Sos Höyük Yarım Höyük Arslantepe
Mustelid
Phase A: 0;                              
Phase B1: 1 (0.0004%); Phase 
B2: 1 (0.0003%)
Ovis orientalis  (wild sheep) 1 (0%) 16
Ovis s. Capra  (wild sheep or goat) 29
Panthera leo  (lion) 1
Sus scrofa  (wild pig) 40
Ursus Arctos  (brown bear) 0 39
Ursus  sp.
Phase A: 0;                         
Phase B1: 1 (0.0004%); Phase 
B2: 2 (0.001%)
Vulpes vulpes  (red fox) 4 (0.2%) 2
Vulpes  sp.
Phase A: 0;                                   
Phase B1: 1 (0.0004%); Phase 
B2: 0
Mauremys caspica  cas. (Caspian turtle) 0
Aves
Phase A: 6 (0.03%);       Phase 
B1: 3 (0.001%);     Phase B2: 
12 (0.004%)
1 1 1
Coturnix coturnix  (common quail) 1
Otis tarda  (great bustard) 1
Perdix perdix  (grey partridge) 1
Podiceps cristatus (great crested grebe) 1
Other
Unidentified fish 1 1 2
Unidentified amphibian 0
Gastropod (land snail) 1
Unionidae (bivalves). 39 2
Testudo graeca  (Greek turtle) 14 25
Mollusca 2
Rodent 1 1
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